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INTRODUCTION 


THE NEED FOR BIKEWAYS 


In recent years there has been an increase in the use of bi- 
cycles as a form of’ transportation for both recreational and 
commuter purposes. Over the last decade sales have increased 
dramatically; in fact since 1973 bicycle sales have been great- 
er than automobile sales. Today there are an estimated 70 
million bicycles in use in the United States, compared to 100 
million automobiles. With increased usage there has also been 
a significant increase in the number of automobile/bicycle 
accidents. Primarily, this is due to few provisions being 


‘made for bicycles; either in the form of facilities or in 


safety education programs and road safety regulations. The 
provision of facilities for automobiles and bicycles is not 
commensurate to the numbers of people in each user group. 


As direct result of increased bicycle usage and increased 
safety problems, there has been a dramatic increase of interest 
in planning bicycle facilities. The DPW has accepted the 
responsibility for planning bikeways in Massachusetts. In 
addition to suddenly having this work thrust upon them, the 
DPW has recently adopted a planning method (as outlined in the 
Massachusetts Action Plan, 1974) which is aimed at developing 
comprehensive transportation plans on the regional level. 
Obviously, to incorporate such an approach into their 
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existing planning process will take time. Faced with these 
upheavals and an almost overwhelming demand for bikeways, bike- 
way planning and bikeway planning information, the DPW has 
developed an interim planning method. This will be used until 
a more appropriate process can be deyeloped which complies with 
the Action Plan. 


The initiation of this contract and the DPW's stated aim of 
incorporating bikeways planning into their overall transpor-- 
tation planning process is a reaffirmation of their desire to 
provide facilities for all road users and a recognition of the 
extensive use of bicycles as a form of transport in this state. 


RATIONALE OF THE PLANNING PROCESS 


The major emphasis during this year was on the development of 
a bikeways planning process or model, which was derived from 
current DPW planning practices and the Massachusetts Action 
Plan (1974). This work was a cooperative effort that in- 
volved DPW and UMass personnel, who together assessed the 
needs of the towns in Massachusetts and established the goals 
for this study and the planning process. 


In essence, the process is aimed at: 
1. Increasing the facility, conyenience, pleasure and safety 
of all road users by providing appropriate bicycling facilities 


whether they be for recreational or commuter use. 


2. Developing comprehensive bikeway plans which respond 
directly to demand and complement other transportation systems. 


3. Contributing to regional development and town plans. 


4. Making accessible and apparent historic, recreational, 
scenic and cultural resources. 


5. Protecting, and where possible, enhancing the natural and 
eultural environment. 


PUBLIC PAIRTICIPATOR4{ COWPONENT 


The anomalous relationship hetween the scale of bicycle 
transportation and regional planning was resolved by de- 
veloping a process which involves governmental units respons—- 
ible for planning on a local level (i.e., the towns), to 
supplement the work of the RPA and DPW whose planning efforts 
are directed more at the regional level. In this process, 
each group has its own particular role thus saving duplication 
of effort and pooling the available resources. 


The public participatory component parallels the Massachusetts 
Action Plan and, to some extent, dictates the process used in 
analyzing and synthesizing the data. Wherever possible, tech- 
niques were employed that would be easily comprehended by the 
general public. For example, in assessing the demand, mathe- 
matical modelling was considered but discarded in favor of a 
simple mapping technique which provided a graphic tool for 
analyzing the demand statistics. 


The citizen adyftsory groups established as part of the pro- 
cess, serve as informed advocates for their communities by 
virtually becoming consultants to the DPW or members of the 
planning team. Together with the town officials, they are 
responsible for collecting much of the data and contribute 
to the desision-making process by assisting with the form - 
lation of goals, determining priorities and developing 
preliminary plans. Involving citizens in the planning pro- 
cess, in this way, provides a useful workforce and the 
necessary liaison between the towns and the DPW. 


Planning for a particular mode of transportation cannot be 
considered an independent activity but must be thought of as 
part of the overall scheme of things, contributing to the 
well-being of the populus. Indeed, state and federal law 
ensures this by requiring environmental impact statements 

for all state and federally funded projects, which are 
intended to monitor the social, environmental and economic 
consequences of any contemplated action. It is obvious then 
that the shortest most easily constructed route, utilizing 
the cheapest available land, will not necessarily be the most 
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suitable. Plans developed with only the costs of these 
initial expenditures in mind may engender unanticipated 
long term environmental and social costs. 


The planning methodology responds to this by initially 
considering environmental, social and economic factors and 
tests in a preliminary way the suitability and impacts of 
proposed routes prior to an extensive commitment of funds 
and expertise. 


To formulate goals for a particular study area, it is 
necessary to understand the problems related specifically to 
bicycle transportation, general development trends in the 
area, and the specific constraints and opportunities that 
exist. The intrinsic value of a region is a matrix of 
scenic, historic and cultural resources. One or more of 
these factors may dominate depending on its local, state 

or national significance. These must be considered if the 
full potential of any development is to be realised. 


Therefore, in attempting to provide for these needs a multi- 
faceted model has been developed which provides: 


1. A mechanism for implementing the planning method via a 
public participatory process. 

2. <A public informational component with the publications 
necessary to inform the public about bikeways and the DPW 
Bikeways Planning Process. 

3. A route selection method for determining what McHarg 
calls "the least social cost corridor” or, more explicitly, 
determining the route with fewest social costs which is most 
beneficial for the greatest number of people. This method 
responds to the demand and provides a preliminary impact 
assessment procedure for the proposed routes. 


Structure of the Model 


In the description of the planning model, the information 
flow may become obscured by the complex interaction between 
the various components of the process. However, it is 


basically very simple and may be summarized as follows: (see 
Figure 1). 


1. The DPW, RPA and towns, with the assistance of a citizen 
advisory group, assesses demand, evaluates existing trans- 
portation systems, and conducts bikeway and resource in- 
ventories. 


2. Goals are established, high priority routes identified, 
and the preliminary impacts of these routes assessed. 


3. The DPW synthesizes the data into several alternative 
proposals and enumerates the advantages and disadvantages of 
each proposal. Benefits are taken into account by con- 
sidering the population served by each proposal and the 
influence on other transportation systems, the towns and the 
environment. Project costs are a product of the proposed 
length of bikeway, its physical characteristics, construction 
difficulties (due to natural and physiographic constraints) 
and land acquisition costs. 


4, Alternative implementation procedures are determined, 


5. Feedback is obtained from the general public via work- 
shops and meetings held in the study area and from the 
necessary reviewing agencies. 


6. A proposal is selected and state and federal approval 
is sought. 


7. When funds are approved, the DPW proceeds to the 
Engineering Design Phase to develop detailed plans and 

cost estimates for the parts of the plan for which they are 
responsible. During this phase of the work frequent con- 
sultation with the communities involved is necessary to 
assure that the intention of the original plans are ac- 
curately translated into detailed drawings. 
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‘Tt should be realized that many facets of the model remain 
untested (e.g. synthesis submodel). These can be developed 
‘to their full potential and expounded upon through their 
application to a demonstration project in subsequent years 
of the contract. 


ORGANIZATION OF THIS REPORT 


This report is in the form of a workbook which describes the 
procedures that have been developed and were used for all 
facets of the study. However, due to the scope of the 
‘problem, it has not been possible to justify all the pro~- 
cedures used, or to describe how many parts of the model 
were deyeloped. 


There are five chapters. Chapter one is an introduction to 

the report. Chapter two provides a brief overview of bike- 

ways planning in America. The informational brochure 

Bikeways: Definitions is included as it. provides 

a discussion of the relative merits of different types of 
FIVE cCHAPRERS facilities and relates the planning process to physical 

design. Chapter three provides a discussion of the two 
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phases of the DPW Bikeways Planning Process. Included in 
_this chapter is a description of the Synthesis Submodel, 

a component of the phase II procedures. Chapter four pro 
vides a description of the work that has already been under- 
taken in applying the planning process to a demonstration 
area and recommends actions for future phases of the work. 
Chapter five provides a discussion of the problems inherent 
in bikeways planning in Massachusetts. Recommendations are 
made to mitigate these problems and a program is suggested 
for future phases of the study. 


THE STATE OF THE ART 


The bikeway planning studies conducted to date have generally 
recognised the duality of bicycle usage. Although the majority 
of studies consider both recreational and utilitarian/com- 
muter uses, they reflect the specific concerns of the project 
area. Thus, while the approach in Davis, California provides 
primarily for commuter/utilitarian uses, the Bart/Trails (1974) 
report emphasizes the recreational potential of the study 
region in addition to maximizing the potential of an existing 
commuter rapid transit system. 


Planning studies have been initiated at all levels of govern- 


ment. Community based studies have tended to be project 
CENERALIM CONTIPER SIMILAZ oriented, while state and federally sponsored publications 


FUNPAMBENTAL BIKEWAU PLANNING have emphasized planning strategies and generic considerations. 


$ CONSTIZUCTION issvle=s> Regardless of the type of study each report usually includes 
consideration of similar fundamental bikeway planning and 


construction issues. Included in the majority of these reports 


are; 


1. Justification of the study by a reference to the increased 
use of bicycles. Some reports (e.g. U.S.D.O.T. and D.O.I. 


Bicycling for Recreation and Commuting, 1972; and Jarrell T.R. 
Bikeways, Design ~ Construction - Programs, 1974) discuss the 


history of bicycle transportation and recount developments in 
bicycle design and use. 


2. Definitions of the basic types of bicycle facilities. 
Terminology is by no means standard but the majority of 
studies allow for physically similar types of facilities. 
For Massachusetts these are described in the UMass DPW 
publication entitled Definitions and their Implications 


which is included at the end of this chapter. 


3. Consideration of preyailing climatic or geographic con- 
ditions, which may influence the recommendations and proposals 
developed in the study. Obviously, demand will vary during 
different times of the year in relation to the prevailing 
seasonal conditions. 


4. Discussion of the factors used to determine the location 
of bikeway facilities. Origin - destination information 
gathered from community questionnaire surveys, traffic counts, 
and accident data are used to quantify demand. This informa- 
tion serves to demonstrate public support and to justify a 
specifiz proposal for funding purposes. 


In the Tempe Bikeway Plan (1974) evaluation of the completed 
facility is stressed to determine its design performance and 
influence on cycling patterns in the community. 


5. Recommendations for design standards. Bikeway Planning 
Criteria and Guidelines (Institute for Transportation and 
Traffic Engineering, 1972) was for a time the definitive text 
on bikeway design. The design criteria sections of many re- 
ports are clearly derived from this report. However, design 
evaluation and further study has since made necessary the 
revision of some of these standards. The DOT/FHWA report 
entitled Bikeways State of the Art (1974) identifies some of 
the major problems with current design practices and recon- 
mends appropriate standards for future work. 


Design Standards (UMass/DPW, 1975) provides suitable design 
standards for Massachusetts (see Appendix F). This report 
includes consideration of bikeway dimensions, clearances 
required, grades, radii of curvature, design speed, drainage, 
base and surface material, signing and maintenance. 


Further detailed information can be obtained from the U.S.D.0.T. 


publication Planning for the Bicycle as a Form of Transpor— 
tation (1974). 


6. Discussion of the supporting programs necessary for the 
implementation of a bikeway program. Safety education pro- 
grams being of paramount importance are generally con- 
sidered. In the report for San Louis Obispo, California a 
valuable discourse on this topic is presented. (U.B.D.C. 
Bikeways Atlas, 1975). 


7. The level of detail in planning proposals varies from 
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recommendation for future study to detailed sketch design and 
siting considerations. 


In addition to the information previously mentioned some 
reports also describe the planning process through which 

their proposals were developed. In most cases the pro- 

cedure used was a direct and pragmatic approach to problem 
solving. These processes though implicit and usually sound 
were never presented as a comprehensive decision making process. 
The major limitation of undocumented processes is the difficulty 
of understanding the various components and their interaction 
in the decision making process. As a result the basis for 
making many of the decisions is not apparent and the procedures 
are not easily adapted to other studies. However a discussion 
of systems analysis as applied to bikeway planning is included 


in the D.O.T. publication Planning for the Bicycle as_a Form 
of Transportation (1974). 


A majority of the reports based their route selection de- 
cisions solely on demand data. Although this is undoubtedly 
one of the major determinants in route selection other factors 
such as accessibility to scenic, cultural and historic 
resources should also be considered. In addition route 
selection decisions should reflect a consideration of topo- 
graphy, the environmental quality of the proposed corridors 
and other physical design limitations. 


An unusual aspect of bikeway planning is the level of public 
interest generated by this issue. Generally the impetus for 
bikeways deyelopment has come from ad hoc community groups 
who are willing to contribute considerable time and effort to 
the realization of their proposals. The Tempe Bikeway Plan 
(1972, 1973, 1974) documents a public participatory process 
of this type. 


To proyide additional background information to supplement 
the above state of the art reyiew the UMass/DPW bikeways 
publication Bikeways: Definitions is included in this chapter. 


THE BIKEWAYS PLANNING PROCESS 


The planning process developed attempts to use the resources of 
the towns, regional planning agencies, and state agencies in an 
efficient way by avoiding duplication of effort through the 
coordination of plans on a regional level. Basically, its 
purpose is to enable the D.P.W. and R.P.A. to assist towns in 
preparing and implementing bikeway plans and to ensure com- 
pliance with planning requirements and laws which apply when 
federal and/or state funding is involved. The process 
capitalizes on the high level of interest shown by local 
community groups and town officials in bikeways planning, by 


COCKPINATE EFFORTS THEOUGH charging them with the responsibility for gathering basic data, 
THE BIKEWAUS PLANNING Process establishing goals and making planning recommendations. The 
D.P.W. and R.P.A. act as facilitators of this process by pro- 
PROCESS ENSURES COMPLIANCE WITH viding the necessary tools, technical information and expertise, 
4 and are responsible for synthesizing the information into 
detailed proposals. 


Basically, the planning process is guided by the D.P.W., 
( coordinated by the R.P.A. and involves local officials and 
} eee interested citizens likely to be affected by the proposal, 


ies 2 These groups interact through a series of meetings and work- 
awe an shops. The meetings are generally informational and are aimed 
, at explaining the various phases of the planning process. 
m | ARE Much of the actual work is done in workshops; here, methods 
PUBLIC? MEETINGS aa WOR KSSH Os of gathering information are discussed, specific problems and 
on opportunities are considered, goals are established and the 
implications of the various alternative proposals are analyzed. 
Therefore, it is important that a reliable task force of citi- 
zens is involved to ensure that responsible decisions are made. 
The task force or Bikeways Advisory Group (BAG), need 
not be cyclists or have any particular skills, apart from an 
interest in their community and a desire to improve it. How- 
ever, members of the BAG must be representative of the 
x va “VN community and be willing to devote their time to attending 
A REMIAS a OF CITIZENS IS the various meetings and workshops involved. Suggestions for 
RECROI TO SEereesanT the composition of the BAG's. are included later in this report. 
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State and federal aid is provided on the basis of regional and 
State priorities. As the R.P.A.'s are responsible for planning 
on a regional level and hence for establishing regional priori- 
ties, applications for assistance must be directed through then. 
Therefore, towns should contact the R.P.A.s early in the planning 
process, and through them, initiate the procedures for state and 
federal aid. In addition, the R.P.A.s will provide towns with 
guidelines for their initial planning work. 


To inform the towns (and R.P.A.s) of their responsibilities in 
this regard, the UMass Bikeways Study Group, on behalf of the 
D.P.W., has produced The D.P.W. Bikeways Planning Process . 

This publication is directed at the towns and, therefore, assumes 
that they take the initiative; however, planning actions may also 
be initiated by the R.P.A.s. 


It is not mandatory that a town comply with the D.P.W. Bikeways 
Planning process. Some towns may choose to develop their bike- 
ways using local resources only. However, if it is likely that 
State or federal aid will be requested, complying with the pro~ 
cess will ensure that all requirements are met. The procedure 
is as follows: 


1. Towns interested in developing bikeways systems should con- 
tact their regional planning agency for assistance and guidance 
(community groups interested in bikeways should channel their 
efforts through town officials). 


2. On request, the R.P.A. will provide basic planning and de- 
sign information and assist the towns wherever possible to pro- 
vide adequate data to enable the Transportation Planning Advisory 
Group (T.P.A.G.) to judge the relative merits of a proposal. 


3. Once the towns provide the necessary information to justify 
their proposals, the TPAG, assisted by the RPA, assigns the pro- 
ject a priority and applies to the D.P.W. for assistance. 


4. The D.P.W. will provide assistance to projects based upon 
the priority ranking. A project with a high priority ranking 
receives attention first and, therefore, has a good chance of 
being implemented. As resources for state projects are limited, 
low proiroty items have less chance of being implemented. 


SS 
AMSRACHUSETTS ACTION PLAN 1S COMPLEX 
& NOT FULLY IMPLEAENTEDt 


THIS STUDY IS ONILYY CONCERNET 
WITH THE FIRST TWO PLANNING 
PHRASES OF THE ACTION PLAN 
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When the D.P.W. becomes involved in a project, it is required to 
follow the planning process described in the Massachusetts Action 
Plan (1974). The Action Plan is a document developed partly in 
response to Federal Highway Administration requirements whose 
goals are to ensure that transportation plans are coordinated on 
a regional level, are responsive to local needs, and consider 

the environmental, economic and social impacts likely to be in- 
curred. However, it will take time to completely implement all 
phases of this plan as it involves complex procedures and years 
of data gathering, research and planning. 


Prior to describing the Bikeways model, it is necessary to briefly 
assess the current status of the Action Plan. Essentially, there 
are three phases to the Plan: The System Planning Phase, the 
Project Development Phase, and the Engineering Design Phase (see 
Figure 2). This study is concerned with the first two planning 
phases. 


The Systems Planning phase was developed to overcome the current 
piecemeal development procedure by producing comprehensive trans-— 
portation plans for each region. Essentially, it is aimed at 
testing the impacts of a number of alternative transportation 
systems and establishing regional priorities. Unfortunately, 

this part of the Action Plan is not fully implemented. Obviously, 
each region has not reached the same level in its planning ef- 
forts but generally, it can be said that of the four basic ac- 
tions identified in Figure 2, only the first two are currently 
being implemented and then only in part. The 3C process is a 
cooperative planning process involving citizen advisory groups, 
regional planning agencies and the D.P.W. It is the method by 
which projects are currently assigned priorities and regional 
problems and goals are identified. Data collection is, of course, 
an ongoing process, in which all agencies are involved, 

which will require considerably more work before comprehensive 
regional plans can be developed. 


On the basis of the planning study report produced at the end of 
the Systems Planning Phase, a particular project is assigned a 


COMPLEXITY OF PREQJECT PETERMINES: level of action, based upon the complexity and scope of the pro- 
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blem. The ievel of action then determines the planning process 
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NAECACHOSETTS ACTION FLAN to be followed and the necessary environmental impact forms, re- 


AY END OF FH a (usr ; SINC) ports and statements. For example, large highway projects which 


PELOIELIS ARE. ASSIGNED TO A LEVEL OF are likely to have major environmental, economic and social im- 


ACTION WHICH DETERAINES PLANNING, pacts are assigned a high level of action (Level I) which allows 
PROCESS FOR PHrAsSe_IL. for adequate citizen reaction to the proposal and requires de- 


LEVELS CF ACTION tailed environmental impact statements to be prepared. Converse- 


ly, with minor road improvements a relatively simple process is 
LEVEL ID Le involved (Level IV). 


Therefore, the current situation is such that the D.P.W. can im- 
SELATIVELY plement the Project Development Phase, Phase II of the Action 
SUAFLE. PFOUETS Plan, but requires input from the Systems Planning Phase (Phase 

I) to establish a reasonable planning procedure for Phase ITI. 

As a result, it has been necessary to develop procedures that will 

enable the Bikeways Planning Process to comply with the Action 

Plan and still be suitable for planning in the immediate future. 


The Bikeways Planning Model has two phases which correspond to 
the two phases of the Action Plan. Phase I is the interim 


TJHEREFOFRER INTERIM PLANNING phase, developed to provide information to supplement the data 


used to justify the regional priority ranking. On the basis of 
PECCER PURE > RERUIRED AS A this information, the D.P.W. will determine the appropriate 


SUBSTITUTE. FOe TRE SYSTEMS planning actions for Phase II. When comprehensive regional data 


PLANNING FRHASE have been gathered in the process of developing regional plans, 
; the Phase I information gathering process will become obsolete. 


KELATIONGHIP BETWEEN THE ACTION The purpose of Phase II of the process is to explore in detail 
PLAN & THE BILEWAMS PROCESS a number of alternative proposals in terms of the possible ad- 


vantages and disadvantages to the community. As bikeways are 
ACTION PLAN BIKEWAYS anticipated to have little impact on the community, the evalua- 
tion procedure is expected to be relatively simple. 


SUSTENS FPLANNING PrRASS 2S 
FEA SUMMARY OF PHASE I OF THE BIKEWAYS PLANNING PROCESS 


PHASE = Phase I involves one meeting and two workshops. 


1. The purpose of meeting ome is to discuss the planning pro- 
cess, the roles of the various groups involved, and the need 
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2. The purpose of workshop one is to discuss specific methods 
for determining demand and gathering inventory information. 


3. The purpose of workshop two is to establish goals for the 
region or subregion, discuss specific opportunities and con~ 
straints to development, determine the major connections, and 
add local knowledge to base information generated by the D.P.W. 
and R.P.A. 


A summary of all the meetings and workshops is prepared by the 
R.P.A. and is distributed to all participating groups. This is 
basically a preliminary environmental impact report with plan- 
ning recommendations. The report is called the Preliminary 
Bikeway Planning Report. It includes consideration of: 


1. Regional developments and plans. 


2. The possible advantages and disadvantages of the proposals 
to the community (e.g., improved safety, loss of automobile 
parking, etc.). 


3. The positive and negative environmental impacts. 


4. The particular opportunities that exist (e.g., use of an 
abandoned railway right-of-way, improvement to traffic circula- 
tion, etc.). 


5. Information generated by demand studies (e.g., traffic 
counts, accident data, demand questionnaires, etc.). 


Figure 3 summarizes Phase I of the planning process. 


TS 


SUMMARY OF PHASE II OF THE BIKEWAYS PLANNING PROCESS 


On the basis of the Preliminary Bikeways Planning Re- 

port, the D.P.W. will determine the appropriate actions for 
Phase II of the process. This phase will vary in accordance 
with the scope and complexity of the problem; however, it will 
generally involve two public meetings and one workshop. 
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1. The purpose of the first meeting is to summarize the 
findings of Phase I of the planning process and discuss the 
planning process for Phase II. 


SUMMAZY OF PHASE IL OF THE 
FAKEWAYUS PLANNING, PROCES 


MEETING ONE | BEVIEW OF PHASE Following this meeting, the D.P.W., with the support of the 
Z.P ROCESS 4 SCHEDULE R.P.A., synthesizes the information gathered during Phase I of 
Foe rhAse. If the planning process. Several alternative proposals are 


developed on the basis of this information. 


oe DPW SUNTHESIZEDS INFOZMATION BS 2. The purpose of the workshop is to discuss these alterna- 


tive proposals and make appropriate recommendations. 


The D.P.W. and R.P.A. then produce a second Bikeway Planning 
WORKSHOP ONE. | Discus] ALTERNATIVE Report which is an elaboration of the preliminary report pro~ 
RRET Sate: duced at the end of Phase I. Im addition, this report 
documents the synthesis phase of the process, assesses the 
impact of the various proposals and includes the proceedings 


DPW 4 RPA PROPOCE THE SECOND of the workshops and meetings. It is distributed to all groups 


PErOoeT involved in the process, including all reviewing agencies, and 
ea ek #4] is made available to the public. 


| 4 ; 
| rf ‘| 3. The purpose of the second meeting is to present the 


alternative proposals to the general public. 


BIKEWAYUS PLANNING 


The proceedings of this meeting are recorded, reviewed and 
included in the planning report which is adopted as a Final 


é 4 
( ( y Bikeways Planning Report. The D.P.W. then submits the report 
: to the appropriate agencies for approval and, following this, 


C) a proposal is selected. 
(y Once a proposal has been approved, detailed plans, working 


drawings and cost estimates are prepared. Since all parts of 


/ 


4 
PUBLIC MEETING aot \EW NANVEthe proposed plan may not be under the same jurisdiction, the 
i 


BIFE WAU PLANS 


D.P.W. may not be responsible for preparing detailed plans for 
all parts of the system. These questions will have been 
resolved during the planning process and the various funding 
and implementation procedures determined for all parts of the 
plan. For example, if a section of a proposed route uses land 
JURISDICTION DETERMINEID managed by the Department of Natural Resources (e.g., forests, 
state parks, etc.), consultation during the process will have 
determined the various agencies' responsibilities. 


Figure 4 summarizes Phase II of the planning process. 
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DESCEIPTION OF EACH STEP IN THE BIKEWAYS PLANNING PROCESS ~ PROCEDURES AND TECHNIQUES 
THE PLANNING PEOCCES> 


The planning procedures involved in the Bikeways Planning Process 
are to be described in detail in the sequence in which they are 
applied. Therefore, this chapter is an elaboration of the plan- 
ning process summary presented in the previous section, with a 
detailed explanation of each action involved. Processes that 
have been implemented or have been the subject of previous re- 
ports will not be dwelled upon. For example, Phase II of the 
model parallels the Project Development Phase of the Massachusetts 
Action Plan (1974), since, with the exception of the synthesis 
sub-model, it is described in detail in that document, there 

is no need to repeat it here. 


The format for describing the procedure and techniques employed 
is as follows: 


1. The major events in the process are identified. 
2. The roles of the various groups involved are discussed. 
3. Expected results are enumerated. 


Items requiring detailed explanation are then elaborated upon. 
me a 


BIFEWAYUS PLANNING PROCEES<- BIKEWAYS PLANNING PROCESS — PHASE I 


ix jrcunceae A. PRELIMINARY REQUIREMENTS 


To initiate the planning process and clarify the confusion that 
exists about bikeway related issues, it is imperative that the 
D.P.W. disseminate planning guidelines and general information 
to all the towns in Massachusetts. The UMass Bikeways Study 


PETRBUTE BIirenvaus INS FORAT ION Group has prepared several documents which are suitable for this 


purpose. They are as follows: 


l. Bikeways: Definitions 


2. The D.P.W. Bikeways Planning Process 


3, Bikeways: Funding 
4, Bikeways: Design Standards 


FiéeT EBAIONAL. MEETING B. THE FIRST REGIONAL MEETING 
MAY ONLY INVOLVE A FART OF 


THE BEQqION CF A TOWN. As discussed previously, the R.P.A. must approach the D.P.W. for 
assistance via the established planning mechanism. Once the D.P.W, 
expresses a willingness to become involved, the R.P.A. organizes 
the first meeting which is primarily for informational purposes. 


Although identified as the first regional meeting, the project or 
study area may only involve a part of the region or a town. For 
example, there may be a clearly identifiable area within the re- 
gion which can justifiably be developed separately. In this case, 
the meeting would only involve people with an interest in this 
subregion and not the entire planning district. 


Participants 


Representatives from the Regional Planning Agency, the Department 
of Public Works, the Transportation Planning Advisory Group , Town 
Officials, and interested individuals and groups in the project 
area. 


Purpose 
1. To discuss the particular project concerned. 
2. To discuss bikeways in general. 


3. To discuss funding and the type of assistance available from 
the D.P.W. 


4. To introduce the D.P.W. Bikeways Planning Process and the 
roles of the various groups involved, particularly the citizen 
advisory group involved in the process. 


BIKEWAYS APVISOKY GROUP (BA.G) 
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5. To recommend a tentative schedule for the meetings and work- 
shops that are part of the planning process, 


6, To outline the immediate steps necessary to insure continuity 
of the planning process. 


BIKEWAYS ADVISORY GROUP 


In an effort to assess the needs and desires of the community and 
maintain a source of citizen input throughout the planning process, 
a mechanism has been developed for consulting with local citizens. 
This is done through citizen advisory groups called Bikeway 
Advisory Groups (B.A.G.'s) which are subcommittees of the 
Transportation Planning Advisory Groups (T.P.A.G.s). The T.P.A.G.s 
are organized on a regional level and provide an opportunity for 
citizens to advise the Regional Planning Agency on transportation- 
related issues. For bikeways planning, advisory groups are organ- 
ized at the town level and play an active part in the information 
gathering process. These Bikeway Advisory Groups 

(B.A.G.'s)} therefore reflect local concerns, while T.P.A.G.s are 
concerned with broader regional issues. 


The overall role of the B.A.G.'s in making planning recommenda- 
tions and gauging public opinion will become apparent as the pro- 
cess is elaborated upon. However, the potential impact of bike- 
ways on all aspects of transportation and recreation in the area 
underscores the importance of adequate citizen representation on 
the Bikeways Advisory Groups. In order to insure balanced 
consideration of community needs, representatives of the 
following groups will be included in the BAG's 


At least one town official, selectman, law enforcement officer, 
and T.P.A.G. member (if the town is represented on the T.P.A.G.). 


Every effort should also be made to involve members of other 
identifiable community groups, e.g., educators, merchant asso- 
ciations, park and recreation commissions, chambers of commerce, 
scouting groups, students, cycling and other recreational clubs, 
and other interested individuals, particularly those likely to 
be affected by the proposal. 


FORM B.A.G. 


— 


COMPLETE. INVENTORIES 


PREUMINAKMH PEAMAND AgsESoMENT 
TECHNIQUES PENELOPED 


THe FIeStT WORESROP| 
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The B.A.G. is a working group which will support the town in 
developing a proposal and gathering data. Therefore, it is not 
only the responsibility of the town officials to encourage mem- 
bers of the community to work in the B.A.G.'s, but in their 
interests to do so. Every effort should be made to contact com 
munity leaders and groups, particularly those who may feel that 
bikeways are not their concern. While newspaper notices and 
regular town selectmen meetings may be an adequate forum for 
recruiting members to the B.A.@G, in many cases, successful 
results will only be achieved by personally contacting repre- 
sentatives of the above-mentioned groups. 


C. RESPONSIBILITIES FOLLOWING THE FIRST MEETING 


The R.P.A. is responsible for distributing the minutes and any 
other relevant material to all other towns in the study area, 
whether they attended the meeting or not. It is also their 
responsibility to contact each town and assist with the for- 
mulation of the B.A.G.'s. After membership requirements for 
the B.A.G..s have been satisfied, it is approved as a 
subcommittee by the T.P.A.G. 


Before planning can begin, it is necessary to know if any bike- 
ways exist in the study area. Therefore, the inventory question- 
naires prepared by the UMass team are to be completed by all the 
towns in the region and the results collated, summarized and 
mapped by the D.P.W. 


Demand must also be assessed. This is the main subject of the 
first workshop. However, prior to the workshop, the UMass/ 
D.P.W. publication entitled Demand Determination must be 
distributed to all the B.A.G.'s. The B.A.G.'s should 

then formulate preliminary procedures for applying the techniques 
described in this pamphlet to their town. If any problems are 
encountered, these should be Summarized and submitted to the 
R.P.A. The R.P.A. then organizes the first workshop. 


D. THE FIRST WORKSHOP 


Depending on the scope of the project and the complexity of the 
problems experienced by the B.A.G.'s in interpreting the 
demand information, there may be one workshop for the entire 
study area or several smaller workshops. 


E FIRST WeKESHOP Participants 


Representatives from the Regional Planning Agency, the Department 


of Public Works, the Transportation Planning Advisory Group and 
PEAAND DRRERAMINATION at least two members from each B,Aa.G@, », One of whom should be a 


town official or selectperson. 


INVENTORIES FuuPoee 


To discuss the first major phase of the planning process, namely 
demand determination and the inventories required of existing 
facilities and resources. Specifically, problems experienced by 
the various B.A.G.'s in developing techniques for applying the 
questionnaires will be discussed. , 


| ROAD INVENTORU FORM | 


FOZM COMPLETED £44 PATE. 
TOWN ee - 

ROAP NAME 

LOCATION (012 SECTION ) 

THUPE Saeko 


AVERAGE. DAILM TRAFFIC (A. ea 
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WIDTH OF 9.0.W. (AVERAGE) 

WIDTH OF PAVEMENT. 

I> THE KOAP 3 ONE WAYUL-D Twowasuf th 
No. OF TRAFFIC LANES EACH WAU 


1S PFAEKING ALLOWED: ONE SIDE 
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SPEED LIMIT (MPR) ees 
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To sires fT 
SIPE WALES? ONE sie J 


TMs 
VEZAGQE NOMBER PER MLE. 
No. OF STOP SUNS _ 
No. CE TRAFFIC LIGHTS 


No. OF (|INTERSECCTIONS — ~~ 
PUT ADPITIONAL REMARKS ON BACK 


E. RESPONSIBILITIES FOLLOWING THE FIRST WORKSHOP 


The towns, assisted by the B,A.G.'s apply the demand 


questionnaires and collate the information in a suitable format 
for computer or manual analysis. Analysis format will be deter- 
mined by the D.P.W.'s established procedure. For projects in 
which UMass is involved, computer analysis will be employed to 
analyze the information. Therefore, UMass or the D.P.W. will 
have to instruct the B.A.G,' how to collate the information, 


It is the towns’ (and B.A.G.'s) responsibility to conduct the 
necessary bicycle traffic counts and provide bicycle accident 
data. Selected town roads must also be inventoried using the 
Road Inventory Form. (See fizure 5.) These roads will be 
selected in the first workshop. Generally, roads that are 
likely to be used for bicycle facilities should be inventoried 
and have bicycle and traffic counts conducted on them (e.g., 
routes currently used by cyclists, routes paralleling state 
highways and major thoroughfares, and roads around schools and 
other facilities likely to attract cyclists). As automatic 
counting machines do not differentiate between different types 
of vehicles, it is not possible to count bicycles automatically 
when they share roadways with other vehicles. If, however, 
there are separated paths used exclusively for bicycle traffic 
in the study area, machine counting is possible. This was 
recently done in Oregon by the Oregon State Highway Division 
(MAUDEP, Proceedings of the Pedestrian/Bicycle Planning and 
Design Seminar, San Francisco, 1972, p. 210). 


The towns must also provide the following information: 

1. Zoning districts and regulations. 

2. Existing transportation and parking systems. 

3. Town plans. 

4, Results of any relevant town questionnaires or reports. 


(e.g., Amherst Select Committee on Goals Report or preferential 
questionnaires). 
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INFOZMATION SHOULD FE. This information will provide a relatively comprehensive idea 
EEN TE ZAP “As of what the existing conditions are, and what the future 
me > a vel & rowth is likely to be. It should be presented as a summa 
IN REPORT FO : a 
FMA, in the form of a report, and also graphically. For example, 


the zoning districts in each town are mapped and the results 
of any questionnaires could be itemized and presented in a 
report and a chart.: When this information is completed it 
should be submitted to the R.P.A. 


TOWN OFFICIALS 
B A G MUST It is the responsibility of the B.A.G.'s and town officials to 
: 2 e report back. to their respective towns on all developments 
AMVAINTTAIN LIASON throughout the process. It is very important that this be 
om y done to maintain an adequate liason with the entire community 
WITH ENTIRE to keep the B.A.G's from becoming an isolated, self-intersted 
E | : , U Ty group, which does not represent a consensus of town opinion. 


The Regional Planning Agency is responsible for providing 

a summary of the information used to determine the regional 
priority rankings, details of regional plans, (transportation 
and land use), and preliminary information on possible regional 


KPA PRETAZES SUMMARM CF impacts of such a proposal. Details of regional and tom 
INFORAVATION, USEID TO DETERMINE. transportation systems must also be provided. Bus routes 
Od ie: tome eal =: EMOTE CONE ey oun ie ee OP Gea 
: scale opographic m ; 
INFORMATION, ONL POSSIE-LEL APACTS, ial 7 


& PETALS OF “TONN, 4 REGIONAL. the information submitted by the towns to the R.P.A. should 

TREANSFORTATION SusTreas be put into a suitable format for public presentation. 
Bicycle Average Daily Traffic Counts (A.D.T's) and accident 
data should be mapped at 1:24000. Other information should 
be collated, mapped if possible, and presented in a summary 


report. 
DYW i> FESFONSIBLE For The D.P.W. is responsible for mapping land use and resources, 
MRP RY LAND Use cOUrES existing corridors (e.g., railway and utility right-of-ways) 
ae V = RES : in the study area, as well as supplementing transportation 
Ni, CORKIDOES, & data provided by the R.P.A.'s. The majority of this info- 
TRANSPORTATION GSusTEMsS. mation is available at a scale of 1:24000, which is an 


appropriate scale for this work. Although the land use maps 
(Massachusetts Map Down), prepared by MacConnell et al, 


7S MINUTE USGS Toren ZaAPHic 
MAPS (1124000) ARE USED AS 
THE BASE MAR 


LAND Usk MARS (MAGSACHOSET TSS 
MAP DOWN) ARE THE PEIMAZY 
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are the primary source of this information, the classification 
system used is too detailed and much of the information stored 
on these maps obscures the features which are of interest in 
this study. Therefore 7.5 minute USGS Topographic Maps 
(1:24000) are to be used as the base maps. These are obtainable 
as mylar prints with as many or few features as required. 


A total of 5 mapsis required: a land use map; a map indicating 
historic, archeological and unique sites; a map indicating 
scenic value; one showing transportation; and one showing 
existing corridors such as abandoned railway and utility r.o.w.s. 


1. Mapping Procedure: Land Use and Resources 


Base Map: 7.5 minute USGS Topographic mylar without topo- 
graphic details indicated. 

METHOD: 

(a) Residential: Two categories of residential are 
to be plotted; high density and low density. Using 
MacConnell's Land Use categories (refer to Appendix B) 

the high density classification includes UA, UT, and URH. Low 
density includes URM, URL, URO, URF, UE and UCR. 


High Density - URD 
Low Density -—- URL 


Graphic Key; 


(b) Commercial Land: 


Method: Two classifications for commercial facilities are 
plotted. Automobile-oriented commercial, UH and US 
(MacConnell classification) and Central Business District 
(primarily) UC (MacConnell classification). 


Automobile oriented ~ UCA 
CBD - UC 


Graphic Key: 


MAP ONE.: LAND USE & ZESOUIZCES 


RES DENTAL 
COMMERCIAL. 
INDUSTIZIAL uae 
ZECREATION a, 
WE-TLAND=sS 
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(c) Industrial Land 
Map as above using one classification keyed as UI and 
including "heavy industrial" (UI) and "light industrial" (UL). 


(d) Recreation 


Map as above using two classifications. 

Recreation, i.e., RFB, RSB, RS, RC, RPG, RA, RAP, RFT, RP, RM, 
RG, RD (MacConnell classifications). 

Automobile-oriented recreation, RSK, RT, RI (MacConnell 
classification) 


Graphic Key: Recreation -~R 
Automobile-—oriented 
recreation - RA 


(e) Wetlands 


Map as above using three classifications. 

Open freshwater, i.e., W (MacConnell) 

Marshes, bogs and saltwater wetlands, i.e., SS, M, SM, DM, B, 
BP, TSM, ISM and DSM (MacConnell) 

Seasonally Flooded Land, i.e., SF (MacConnell) 


Graphic Key: Open Freshwater ~W 
Marshes, etc. - WM 
Seasonally Flooded - SF 


(f) Open Public or Semi-Public Land Map as above using one 
classification (P) which includes UP, UO, and T (MacConnell). 


NAP TWO: HISTORIC, ARCHEOLOGICAL 2. Mapping Procedure; Historic and Archeological Sites 


& UNQvUE sites 


SOUKCE: THE NATIONAL ZEqISTER 
CE HISTORIC PLACES THE 


FEPERAL KEQISTEIK 4 THE 
MASE. LANDSCAPE s NATURAL AREAS 
SURVEY 


(a) Map as above. 

Source of information: The National Register of Historic 
Places and supplements published in the Federal Register. 

The Regional Planning Agency should have a list of historic 
places and archeological sites, which may have been previously 
mapped. If the R.P.A. does not have a comprehensive inventory 
of these resources, it is their responsibility to contact 


MAP THREE . SCENIC QUALITY 


THERE I> NOT A BEACH MADE. 
SOUZCE WHICH ASSESSES 
SCENIC RVUAHTY. THERE FORE. 
A METHOP le PEec FIRED Foe 
IDENTIFYING, AREAS oF HIGH 
SCENIC POTENTIAL 


historic societies in the region and compile the information. 
Further sources for this information are given in the D.O.T. 


publication, Techniques for Incorporating Historic Preservation 
Objectives into the Highway Planning Process (Dec. 1972). 


Graphic Key: Historic Buildings and Sites - H 
Archeological Sites ~A 


(b) Unique Sites 


Unique sites should be mapped in a similar way to that described 
above, This is an important step in assessing the environmental 
impact of a proposed project. 

Source of Information: Massachusetts Landscape and Natural 
Areas Survey, Massachusetts Dept. of Natural Resources (1974), 
the Office of Conservation Services, D.N.R. and the District 
Environmental Engineer, D.P.W. District Offices. 


3. Mapping Procedure: Areas of High Scenic Quality 


Map areas of high scenic quality in a similar way to that 
described above. 

Source: Unfortunately there is no ready made resource atlas 
which can be consulted to provide a simple guide for mapping 
scenic quality. Unlike the very tangible uses and facilities 
previously mapped, scenic quality is difficult to assess, but 
it is a resource of undisputed value that must be considered 
if a sensitive and reasonable plan is to result, 


It is difficult to assess the availability of an area from a 
user's (cyclist's) perspective without an intimate knowledge 
or detailed analysis of the study area. The discordant rela- 
tionship between bicycle transportation and regional planning 
compounds this problem. However, the regional context plays 
a major role in determining scenic quality and it will there- 
fore be analyzed to identify areas of high scenic potential. 
Unfortunately, this will not ensure that the scenic areas 
identified will be suitable for use by cyclists but rather 
that they are of interest on a local, state or national level. 


ce BAGe RESPONSI SILITY To 
IDENTIFY PLEASING & SCENIC 
AREAS 


MAPPING “TECHNIQUE 1S USED IN 
CORLQUNCATION WITH FitettDd 
OBSERVATIONS. 


BASEI>D OS THE SCENIC ZOAPS 
_|  ST0DY CPENIC , HOLDEN | 1973) 


S1 


An examination of each subregion will be the responsibility of 
the B.A.G,'s, whose knowledge of the study area will enable 
identification of pleasing and scenic areas for cyclists. 


The macro: assessment technique described here is not a 

panacea for evaluating scenic quality but a tool for use in 
conjunction with controlled field observations and should be open 
to modification by input from citizen groups. The method is 
essentially a subjective assessment or comparison of clearly 
defined areas within a region. It is not necessary for these 
areas to be of a standard size or defined in the same way. All 
that is required is a convenient means of compartmentalizing 

the landscape into parcels which will enable a relative 
evaluation to be made. 


The mapping technique is an adaptation of the macro assessment 
model of the Scenic Roads Study of the UMass/DPW-Transporta- 
tion Program (Denig, Holden, 1975). The number of landscape 
types within an area and hence the diversity, and the degree 
to which these landscapes differ (contrast) are the principal 
determinants. The basic hypothesis is that as diversity and 
contrast increase the scenic potential increases. 


Using the analogues prepared by the Scenic Highway Study, the 
landscape types are delineated on 7.5 minute USGS topographic 
maps. The classifications are as follows: 


Terrain Pattern Classification: 


(1) Steep hills 

(2) Rolling hills 

(3) Flat/undulating hills 
(4) Coastal zone 


Land-Use Pattern Classification 


(A) Metropolitan ~ 
(B) Regional: City 
(Cc) Town-farm 

(D) Town-forest 


JHKEE BASIC. STEFS To ASUCNING 
SCORES TO LANDSCAPE TUFES> 


LAND US& These categories are defined in Appendix C, 

JUXTAPOSITION 
The matrix opposite is used to designate the landscape 
types which are composites of terrain and land-use patterns. 


Once landscape types within the study area have been determined 
eo it is simply a question of identifying areas with a high diver- 
Sity. Contrast is evaluated by. comparing the degree to which 
changes are apparent between the various landscape types. 
Contrast between landscape types is obviously dependent upon 
[ian OTHER |DENTICAL ITEMS EQUALS. SCORE of 1 [the features of each type. A change from type Dl (town/forest- 
steep hills) to D2 (town forest-rolling hills) is minimal 


[z.| - compared to a change from A3 (metropolitan-flat land) to a Dl 


landscape which involves changes in both land-use and terrain 


TERRAIN LAND Use. character. The Matrices in figure 6 are provided as a guide 
JUXTAPOSITION + JUXTAPOSITION = TOTAL" x" i Necwmciamats ae contrast poss adjacent land uses. The 
Kore SCORE. a a oil igher e cumulate score the higher the contrast. 

THRE 
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In addition to diversity and contrast, special landscape 

ie features have a significant influence on the landscape. 

xX WILL @& WITHIN THE ANGE !—} 6 These are any natural or cultural resource considered to be of 
Significance on a local, state or national level. For example, 
the presence of water will generally enhance scenic quality. 

In some locations special dominant features may immediately 
classify the entire region as being "scenic" (e.g., Holyoke 

JOTAL Scowre_ Range). Special features are therefore evaluated on the basis 

éS PETERMINED of their individual merit and contribution to the resource 

IN 2. ASHE value of a region and provide bonus scores for the particular 
area in which they occur. 


To confirm the mapped resource value of an area field recon- 
naissance checks are used. They are to be preplanned and 
distributed in proportion to the mapped value of an area. The 
areas identified as having high scenic potential receive the 
most attention. Consideration should be given to the following: 


(i) The significance of special features in the landscape, 
_particularly small scale focal points not discernable on 

the USGS maps (e.g., interesting structures, plantings, rock 
outcrops). 


(ii) Obtrusive visual "misfits" which detract from scenic 
quality, 


(iii) The character and quality of urban areas. 


(iv) The area of view (scenic quality is increased as 
the area of view increases - Zube et al, 1974). 


(v) The perceived change in elevation and amount of tree 

cover. (In general, scenic quality is increased as land- 

scapes become more rugged and pronounced, and more natural 
or tree covered - Zube et al, 1974.) 


MAP FOUR . THANOPOZTATION 4, Mapping Procedure; Transportation 
RAIL (a) Rail 


LUMITED AccESS>S HH WAYS 
A STATE. No ZOKDS 


1 a Method: Usi the USGS the b ify that all 
ethod: sing the map as the base map, verify that a 
ISTE CHANGES the railway lines are still operational. 


Source: 7.5 minute USGS topographic maps (1:24000), railroads 
operating in the area, and the RPA. 


(b) Limited Access Highways and State-Numbered Roads 


Source: 7.5 minute USGS Topographic maps (1:24000), the 


SOURCE. > USGS TOPO ZAPHIC MAP, D.P.W., and R.P.A. 
TOWN NAPS, & MASEACH USETT= Method: Verify information on the USGS map and number all 
NAP POWN state roads. 


(c) Secondary Roads 


Source; 7.5 minute USGS Topographic maps (1:24000) and the 
respective town maps and town officials. 


Method: Using the USGS map as a base map insure all major 
secondary roads are indicated. 


(d) Interchanges 


Source: Massachusetts Map Down (MacConnell et al) 


Method: Locate all railway stations, airports, seaports and 
major bus terminals on a USGS Base map. 


MAP FINE > EXISTING, COR@RIPporS 5. Mapping Procedure: Existing Corridors 
OTIITh BIGHT oF WAY (a) Utility Rights-of-Way 


ABANDONED ZAILWAM ZIGHTS OF WAH 


CANALS ; ZINERS & OTHER. WATER Source: Massachusetts Map Down (MacConnel1 et al), the 
ies Massachusetts Public Utilities Commission, ‘and the Utility 


companies. 

SOURCE. 3 MASSACHUSEETIG MAP DOWN, Method: Map on a USGS base map all utility rights-of-way. 
Mats. PUBUC UNLITIES COMMISSION 4 (b) Abandoned Railway Rights-of-Way 

THE UTIRITU COMPANIES. 

or A. a DIN. EB. Source: Massachusetts Public Utilities Commission, USGS 
Topographic Map (1:24000), Railway Companies, and R.P.A. 


Method: Plot all abandoned railway rights-of-way on a USGS 
base map. 


(c) Canals, Rivers and Other Water Bodies 


Refer to the DNR, Office of Conservation Services for infor- 
mation about the status of any easements for existing 

waterways. Indicate on the USGS base map the waterways that 
provide a particular opportunity or constraint to bikeways 
development. 
A 


Render dyeline prints of the USGS mylar base maps and photo- 


MESENTATION, TECHN me, graph them using color transparency film. An overall 
P Peas, oP male photograph of each USGS map and a close-up of each town 
roe ESR located on the map should be taken. These color transparency 


slides will be used to present the information to the B.A.G.'s 
at the next workshop. 


THE RELATIVE SIGNIFICANCE. TO An essential part of the second workshop is to determine the 

CUOASTS OF COMMUNITY FACILITIES relative significance to cyclists of community facilities and 

& BeeooeeEeSsS ~ USE OF THE resources. Questions 9, 10, ll and 12, of the house~ 
8, 9, 10, and 


hold questionnaire and questions 
QUESTIONNANZES TO ASSIGN, 41. of the schools’ questionnaire require respondents to 
YALVES. indicate how frequently they cycle to various facilities and 
resources in the community. (See Appendix Db. ) 
RUESTION > HOW OFTEN Fo UOO US= “UE These responses should be assigned values according to the 
Biciicle TO He TO THE FOLLOWING frequency of use, and a total score determined for each land 
use or resource listed. The highest frequencies receive the 
highest value. To illustrate this, the following hypothetical 
case is used; 


The total responses to the question "How often do you use your 
bicycle to get to the following places?" were as indicated in 
figure 7, <A positive indication under "daily" is assigned 

a value of 5, "f-weekly" a value of 3, “occasionally” a value 
of 2, "rarely" a value of 1. These values are then totaled 
and graphed. (See figure 8.) The arithmetic means of the 
total scores for all the recreational and utilitarian users 
are then compared to determine what areas the proposed bicycle 
system should. be designed to serve. The graph is a visual 
tool to aid in this analysis. 


| The means of the scores for each facility are then determined 
| PALA T-WEE KEL InccAMONALLH) RBARELH) and a relative score or ranking is assigned. There are five 

| categories, Facilities ranked in category 1 will be of a high 
"sx S xs significance, and hence have a high mean score and facilities 


a 2 x | 
oat te ilo in category 5 will be those of least significance to cyclists. 


WEIGHTING APPLIED TO This ranking procedure, together with the results, should 


RESPECTIVE RESPON*® => then be presented graphically and photographed on color 


transparencies, These color slides are-to be used at the 
next workshop to explain how the ranking procedure was 
developed and what the proposed ranking system is. This 


procedure will help to obtain feedback from the workshop 
FIGURE, Nile. participants and establish a final ranking. 


VSI THE EXAMPLE 1N FiI¢vize 7. The R.P.A. and the D,P.W. should then discuss the implica- 
& APPLUINA THE WEIAHTING, FAcTM eS tions of the information gathered and mapped, and formulate 


preliminary goals and development scenarios to provide items 
for discussion at the second workshop. Presentation strategies 
for this workshop should also be determined. 


The R.P.A. then organizes the second workshop. 


eee ve arn deme cance ee 
F. THE SECOND WORKSHOP 


Participants 


Representatives from the R.P.A., the D.P.W., the T.P.A.G., 
and at least two representatives from each B.A.G., one of 
whom should be a town official or selectperson. 


Purpose 


1. To discuss the implications of the results of the demand 
questionnaire and other data gathered since the first work- 
shop, and hence establish bikeway planning goals for the 
region or subregion. 


2. To discuss. specific opportunities and constraints to 

development, determine major connections and add local know- 
ledge to the base information generated by the towns, R.P.A. 
and D.P.W. 


This workshop is where the major decisions are made and there~ 
fore it. is important that a suitable forum be established for 
interaction between the participants, 


Techniques for encouraging participation in meetings and 
workshops are discussed in the chapter entitled "Application 
of the Model." 


a 8 | 


FIGURE 


KESPONSIALITIES POLLOWING, cecONP G. RESPONSIBILITIES FOLLOWING THE SECOND WORKSHOP 
WORKSHOP . 2 ee . 
The R.P.A., with the support of the town officials and B.A.G.'s 
is responsible for documenting the process in a report entitled 
the Preliminary Bikeway Planning Report which should include 
summaries of the proceedings of all the meetings and workshops. 


BPA WITH SUPPORT oF TOWNS & Copies of this report should be distributed to all the 
BAL, peePrarces>s "PRELMINAZUY B.A.G.'s involved for approval and comment. It should then 


VIEW Ac PLA hy REPORT A be submitted to the D.P.W. which will then determine the 
aaa oe, ae appropriate actions for Phase II of the Planning Process. 
LUPE o 
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Z. ADVANTAQES & DISADPVASTAMES OF 
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4 . OPPORTUNITES 

S. DEMAND sSsTURES 

6. Han PHeICRITY ZOUTES> 
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THE BIKEWAUS PLANNING Peoct=ss-~-| BIKEWAYS PLANNING PROCESS © PHASE II 
PHASE TL HAS Thio COMPONENTS 
This phase of the planning process involves two major 


components; the existing DPW planning process as outlined 
in the Action Plan,and a method for synthesizing the infor- 
mation previously gathered into alternative proposals and 
evaluating the routes previously identified in Phase I of 
the Planning Process. 


The Phase II planning process parallels the Project Planning 
Phase of the Mass. Action Plan (1974) and is described in 
ta ——— detail in that report, Therefore it will only be briefly 
PTHIS COMPONENT WAS [discussed here, However, the synthesis submodel will be 
described in detail as it was developed by the UMass Bikeways 
Study Group specifically for Bikeways Planning. 


IDPeveloPerP Bu “THet 
DMASS BITE WAU STUDY 


The Project Development Phase of the Mass. Action Plan outlines 
the planning procedures required. These procedures are deter- 
mined by a project's complexity and its likely adverse impacts. 
One of four alternative approaches will be followed, these are 


PROJECT DEVELOPMENT FPHAGE op called Levels of Action. Level of Action I, as described in 


THE MASS. ACTION, PLAN PEQUZES the Action Plan, is assigned to complex projects likely to 


have major impacts on the environment, such as large highways. 
A PEOGRESSNELY MORE COMPLEX Level of Action II and III are assigned to progressively 
PROCESS AS FROSOECTS BECOME. simpler projects. Level of Action IV is assigned to projects 
NORE COMPLEX & Likelt4 To cAUst: such as minor road improvements, which require relatively 


MAAOR ENYVIZONAAEASTAL_ JAAPACITSS simple planning procedures to adequately consider the 
possible alternatives and impacts. 
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MAA ESIS DSUBNCTEL 
a ST 2 BIKEWAYS PLANNING PROCESS ~ PHASE II - SUMMARY OF THE 


= SYNTHESIS SUBMODEL 


Since the mid-sixties there has been growing nationwide 
opposition to highways and related projects which are viewed 

as being unresponsive to the needs and values of the community. 
The DPW has responded to this by encouraging citizen participa- 
tion in their planning process and incorporating procedures into 
their work which enable the assessment of impacts at an early 
stage. However, although the basic planning framework has been 
established, a sequential model for route selection does not 
exist, particularly for bikeways. 


The method proposed here is an attempt to remedy the defi- 
ciencies identified above. Essentially the model addresses the 
problem of where cyclists want to go and which routes are the 
most suitable and available for use as bikeways. 


The methodology developed involves mapping and the use of over- 
lay techniques, Each factor, whether a demand statistic, or a 
particular opportunity or constraint, is assigned a relative 
value and mapped to provide a graphic representation of the 
prevailing situation. Presenting the information graphically, 
not only provides a useful tool for analyzing and synthesizing 
Byres the information but will, it is hoped, enable the general 
\\ 4 public to comprehend how the decisions were made. 


= 
VAY A summary of the process involved is as follows: 
RENAYS pL IN 


~~ 1, Inventory and map existing bikeways. 


we ? 2. Map the existing and potential demand for bikeways which 
shave previously been determined. These are a reflection of 


SUNTRENS USING TIME / PISTANCE user patterns and special values which must be considered in 
ROPAL PROTHKACTOR To TEST developing plans. 
Scale FROTOR 


3. Map the high priority routes identified in Phase I of 

the planning process by the B,A,G.'s, This is another input 

into perceived demand, As these routes are based upon value 
judgments derived from the analysis of demand statistics, they 
are to be used as a checking mechanism against which the routes 
selected via the synthesis process will be compared. Therefore 
they are not used in the overlay process. 


4. Similarly, the DPW State Bikeways Plan is mapped and provides 
another check of the solutions derived through this process. 


5. Map the relative suitability of existing corridors and the 
availability of land for bikeways. 


6. The maps produced in 1, 2 and 4 are superimposed to produce 
a composite of existing and potential demand, with the relative 
suitabilities of existing corridors and the availability of 
land indicated. The maps produced in steps 3 and 4 are used 

to check the results. 


7. Identify several alternative suitable routes which 
respond to the existing and potential demand. Use the time/ 
distance/modal protractor (developed by UMass, see page 36 
to check the distance factor). 


8. Map the significant cultural and natural factors which 
may influence the selection of the routes identified above. 
These include sites requiring protection (e.g., historic and 
archaeological sites) and natural limiting factors (e.¢g., 
slope and surface drainage). 


9. Transpose the factors mapped in 8, above and the alter- 
native routes selected in 7, and document all points of 
conflict. This will form the basis of the impact report and 
will enable the selection of a reasonable alternative that 
meets the demand criteria and responds to economic, social and 
environmental factors. 


10. Use field reconnaissance Checks to insure that selected 
alternatives meet minimum standards of. environmental quality 
and do not present unexpected safety hazards or construction 
problems. 


Figure 9 summarizes the synthesis phase. 
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CONTZOL MECHANICA, 
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2.DPW STATE. BIKEWAYS PLAN 
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BIKEWAYS INVENTORY RANK. (DEsAceN STANDARDS & VoAue. LEVELS) 


EXJSTING DEMAND 
1 BICUCLE. COUNTS 
2. ACCIDENT DATA 


[POTENTIAL DEMAND 


LAND USE 4 RESOURCES RQUESTIONNMIKES 2 
WORKGHOFS PROVIDE. 
| 2. HISTORIC , ARCHEOLOGICAL. BASIS FOK RANKING 

€ UNIQUE SITES 


2 SCENIC VALUE 


EXISTING CORRIDORS 
PL LUAITED ACCESS HIGHWAYS APPLY ROR SUITABILITY 
| 2. STATE. NUMBERED ROADS (Ee aS Ee ae 
3. SECONPAIY KOADES 
P4.0T)4TUH HIGRTS OF WAY 


AYAILABILITU £& SOmABIETY / 
&EANLWAY BIGHTS OF WAY DETERMINES RANKING f 


| AVAILARALITY 
LAND AVAILABILITY 


J LANP IN PUBLIC & Qu~Asi- 
PUBLIC CIWNEKSHIP. 


| CAND IN PRIVATE OWNERSHIP) 


DESCZIPTION OF EACH STEP SYNTHESIS SUBMODEL = PROCEDURES AND TECHNIQUES 
IN THE SUNTHESIS SUBMODEL . 
: hail buiete The procedures involved in the synthesis submodel will be 
described in detail in the sequence in which they are applied. 
Therefore, this is an elaboration of the summary presented in 
the previous section. 


RICEWAUS INVENTORY A, INVENTORY EXISTING BIKEWAYS 


The existing bikeways were inventoried and mapped in Phase I 

of the planning process. In addition, safety, construction and 
maintenance problems should be identified and appropriate 
remedial action recommended. 


DEMARD % B. DEMAND 
(. Bicyc.e. TRAFFIC COUNTS fuss . Batis ‘ 
2. ACLID — STAT ISTicS> Existing and potential demand indicates where bikeways are most 


needed, 


2, COMMUNITU FACILITIES & BeEcouRcEes 
WHICH GENERATE. Bic4cle Base Map 


TRAFFIC & ATTIACT CUCLISTS, 
4 POPULATION & AGE. 7.5 minute USGS topographic map (1:24000) with topographic 


PISTeIBUTION features deleted. 


1. Existing demand or usage is determined for each route for 
which data is available. It can be determined from bicycle 
counts on existing rights-of-way and accident data. Although 
numbers of accidents primarily indicate points of conflict and 
unsafe routes, they can be correlated with use levels. In 
addition, high accident levels clearly indicate a need for 
improved facilities. 


BICUCAE. TRAPFIC CONT S For each road the procedure is as follows: Average Daily 
Traffic figures (ADT's) for bicycles are compared and a 
HIG th APT ——— LoK ART. relative score determined by ranking them into 5 categories. 
A high ADT is assigned to category 1 and a low ADT is assigned 


to category 5. Accident statistics are similarly divided into 
five categories. 


ACOPENT STATISTICS The arithmetic mean of these two assigned values is then calcu- 
HIGH Ne. oF FEW lated to determine the relative ranking or score for the road. 


ACCIDENTS ACCAPENTS 
Tne total score for each road is then plotted as a linear legend. 


’ f \ z~ 32 4 = 2. Potential demand involves the identification of community 
facilities and resources that generate bicycle traffic (genera- 
tors) and attract cyclists (magnets) (e.g., schools, shops, 
transportation interchanges). Nodes that need to be connected 
are identified and ranked, according to their significance in 
five categories as described on page 35 of this report. 


The score for each is indicated as a point legend on a base map. 


3. Although population density is not a finite indicator of 
demand, it can be used as a means of assessing the significance 
of the above statistical data. It may be used as a modifier 

by indicating trends and user patterns. 


Census data is used to provide population and age distributions 
information which is mapped to locate areas of probable high 
use. Generally, bicycle usage is highest among children and 
adults up to 25 years old. There are indications that correla- 
tions may also exist between bicycle ownership and income levels 
but reliable statistical data is as yet unavailable. 


z, 


CONFOSt Ee oF MLPS LZ & > 4. A composite map of 1, 2 and 3 is then produced by super- 
imposing transparencies of the individual maps. This map indi- 


BY SUPER MPCs cates the overall demand for bikeways in relation to population 


density and population age distributions. 
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C. HIGH PRIORITY ROUTES IDENTIFIED IN PHASE I OF THE PLANNING 
PROCESS 


Map the high priority routes identified in Phase I of the 
planning process by the B.A.G.'s,This map provides a checking 
mechanism against which the alternative routes generated by 
the synthesis submodel can be judged. 


D. DPW STATE BIKEWAYS PLAN 


Map the routes proposed by the RPA's and DPW in the State 

Bikeways Plan. 

ee LL LL ON 
E., SUITABILITY OF EXISTING CORRIDORS AND AVAILABILITY OF 

LAND FOR BIKEWAYS 


1. Roads 


The suitability of roads for bikeways is a product of the 
Hiak INTENSITY physical characteristics of the right-of-way, the potential 


CF USE hazards, and the volume and speed of traffic using the road. 
UNSUITABLE FOR 


ren Se dial . Pee, 
= ae To enable existing roads to be compared, a Road Suitability 


Index has been devised. This index is calculated for roads 
having high bicycle ADT's as well as other roads potentially 

CALCULATE ROAD SUITABILITM INDEX 3 suitable for bikeways. 

& BANK IN FIVE RELATIVE 

CATE QORIES Town roads and state highways were previously inventoried and 
this information is used in the following formula. 


Road Suitability Index 
Average Hourly Traffic (auto) Pavement width 


no. of lanes in each direction” width of r.o.w. 
(including parking lanes) 


1/2 (speed limit in miles/hour) + (2x no. of intersections/mile) | 


Fh 


\ or : ; ‘ 
eae tier ) Se este Roads are classified into five categories on the basis of 
\NIPEEX INDEX their suitability index and mapped as line legends. The higher 


the suitability index, the less suitable the road for bicycle 
facilities. Therefore, high values will be assigned to 


> category five and low values to category one. 


2. Utility and Railway Rights of Way 


Bikepaths provide advantages over other types of facilities as 
they make possible sufficient separation of bicyclists from 
roadways. This has obvious safety advantages and mitigates 
health hazards to cyclists caused when automobiles and bicycles 
share the same right of way. 


Although the advantages of bikepaths can be easily appreciated, 
the problems of siting such facilities and acquiring land often 
make them economically unfeasible. 


Existing and available utility and railway rights of way provide 
ready made corridors which are free from land acquisition pro- 
blems. Therefore, they provide distinct opportunities for bike- 
path development, particularly if they are located in areas of 
high demand. 


These corridors have previously been mapped and are to be ranked 
as highly suitable for development. 


ABANGONERP BW. BOW. & UTIL 
ROW. PEOVIPE{. OCPROETONITIES #3. Canals and Rivers 


Foe. BIKEWAYS PEVELOPMENT Canals and rivers are often in the public domain and, as such, 
NAW ALLOW FOR APEQOATER- may be available for projects such as bikeways. They may be 


SEPARATION Fras BiKE WAYS developed as part of a recreation system, waterfront renewal, 


or rejuvenation project. (Wing, 1975) 

FROM KOAPS. 
It is difficult to calculate the suitability of rivers and 
canals using a simple formula since too many variables are 
involved. Therefore, each situation must be evaluated and 
mapped on its individual merits. 


4. Map land in public and quasi-public ownership (e.g., parks, 
schools, etc. which were previously mapped in Phase I as R, P, 
H, and A). The remainder of the land is assumed to be in pri- 
vate ownership and therefore provides a limitation to develop- 
ment. 


5. A composite map of 1, 2, 3, and 4 is them produced by 
superimposing transparencies of the individual maps. This map 
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SUPERIMPOSE MAP INDICATING 
SUITABILITY OF CORBI PoRS & 
AVAILABILITY OF LAND , WITH 
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TIME,/DISTANCE,/MOPAL PLOTEACTOR 


AT 
indicates the suitability of existing rights of way for bikeways 


development and the availability of land. 
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F., SYNTHESIS 

The composite map produced indicating demand (Step B.4), the 
composite map indicating the suitability of corridors and the 
availability of land (Step C.5)} are superimposed. The resulting 
map indicates existing and potential demand for bikeways, the 
facilities that need to be linked, and potential and existing 
corridors. 


The composite overlays provide a visual tool for analyzing the 
information by indicating the suitability of corridors that 
correspond to or parallel routes with high usage levels. 


Distance is a significant factor in bicycle transportation plan- 
ning due to the speed of bicycles and physical effort involved 
in cycling. As the cycling distance to destination points in- 
crease, these nodes become less attractive to cyclists and 
generate fewer trips. A direct correlation such as this sug- 
gest the possibility of using mathematical modelling to predict 
bicycle journeys. Methods such as the simple gravity flow 
model or computer modelling and assimilation could be adapted 
for use in bikeway planning -(Everett, 1974) However, there are 
modelling problems due to the difficulty in determining the 
distribution of cyclists, the unpredictable nature of recrea- 
tional traffic and the influence of topography, traffic and 
roadway conditions on bicycle usage. 


Furthermore, it is diffuclt to explain the mathematical mani- 
pulations required in these modelling procedures to the citizen 
advisory groups involved in the planning process. To ensure 
the effectiveness of these advisory groups, it is imperative 
that all decision-making procedures and planning techniques are 
readily comprehensible. Therefore, a more direct imperical 
method is used to interpret the data. A time/Distance/Modal 
Protractor has been developed for this purpose. The Protractor 
(Figure 10) is used in conjunction with the composite map, 
produced in step 4 above, to determine feasible internodal 
connections. 
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The inner circle on the protractor (indicated by a broken line) 
represents a distance of 0.5 miles from the center, which is a 
ten minute trip for a pedestrian (assuming a walking speed of 

3 mph). The other concentric circles (represented by solid 
lines) indicate bicycle journeys of various lengths assuming an 
average speed of 12 mph. The inner circle represents a two 
mile (ten minute) journey from the center outwards in any direc- 
tion. It is reasonable to expect that the majority of cyclists 
will travel this distance (Barton-Aschman Associates, 1973). 
The outer circle represents a journey of five miles, a signi- 
ficant distance since only 15% of the cycling population will 
travel farther than five miles per journey (Vermont Bicycle 
Study, 1974). 


The Phase I Plan is developed by community groups who are per- 
sonally involved in the problems of their town on a day to day 
basis. Therefore, their appraisal of the situation, although 
subjective to a degree and based upon limited information, 
provides a valuable input into the process. To ensure its 
continuing influence in the decision making process, the Phase 
I Plan is retained, along with the DPW State Bikeways Plan, to 
provide the necessary control mechanism. In this way, emerging 
bikeways plans will be influenced and ammended as necessary to 
include the high priority routes identified in Phase I. If, 
however, there are major conflicts along the routes selected 

in Phase I, more appropriate alternatives may have to be 
chosen. 

a a Sr a tis 


G. LIMITING FACTORS 


To better determine the suitability of the routes, the following 
factors should be considered. 


1. The environmental quality on the corridor utilized. 


2. Potential impacts to culturally significant and ecologically 
sensitive areas. 


3. The physical constraints to development. 
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4. The relative costs of each proposal as a function of length 
and construction requirements. 


An evaluation of these variables may reveal severe limitations 
which may influence the selection of proposed routes. For 
example, steep slope (15-25% and 25%+) will require extensive 
grading to provide a bikeway that can be easily negotiated by 
most cyclists. Hence, increased costs are involved and inevi- 
tably much distrubance to the existing landscape results. 
Similarly, a bikeway constructed on soils of low bearing capa- 
city incur increased costs resulting from the necessary improve-~ 
ments to the subbase material. Other limitations may result in 
areas ecologically so sensitive that even the relatively minor 
disturbance caused by bikepath construction and subsequent in~ 
creased use would be disruptive. 


Suitability indices have been developed for a range of factors 
to assist bikeway planners in making decisions. These will 
enable the possible consequences of decisions made to become 
apparent early in the planning process, thereby allowing trade- 
offs to be made more easily prior to the commitment of addi- 
tional funds and expertise. The suitability indices will also 
ensure more accurate cost estimates. Each of the factors 
selected is ranked according to its suitability for bikeway 
development and mapped. Transparencies of the resulting maps 
are then superimposed one at a time over the proposed routes 
and points of conflict documented. 


In addition, a composite suitability diagram is generated by 
overlaying the suitability maps. Each factor is rated from 
most suitable (graphically represented as a light tone) to 
least suitable (graphically represented as a dark tone). 
Therefore, when these maps are overlaid, the areas with the 
lightest tone represent those areas most suitable for develop- 
ment, while areas with the darkest tone represent areas least 
suitable for bikeways. This composite suitability map provides 
an overview of the prevailing conditions, while the individual 
maps define the specific problems. 


The construction related constraints of soil,drainage and depth 
to bedrock are not as significant when proposed facilities witl 
utilize existing paved surfaces. 


Sl 


LIMITING, FACTOSS Figure 10 summarizes the application of the limiting factors 
figure 1Y 


to several alternative proposals. 
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ONIQVE HISTORIC & ARCHEDL~ 1. Unique, Historic and Archeological Sites 
CAICAL. SITES These resources are a part of a community's cultural heritage 
and, as such, they are irreplaceable. They have previously been 
mapped and considered for the opportunities they afford. However, 
oa due to their fragility and value, they must also be protected from 
any potentially harmful development. 


VERM FEW SITES WOULD 8 ExCLUPEY In general, very few sites would be excluded from use by cyclists 
FROM VSe BY cCHCLKSETS FUT but nevertheless, each site must be assessed on the basis of 
NEYEA THELESS BACH SITE MUST EE its individual characteristics. Even when it is decided to 
AGES ON THE. BAe OF TS 


INDINLEAS ACE eissncss utilize a particular site, proposed schemes must reflect a syn- 


pathetic understanding of its unique qualities. 


A composite transparent map is produced of these resources. which 
is superimposed on a map of the proposed routes. Where conflicts 
occur, they are recorded and each site concerned is considered 
individually as to its suitability for bikeways development. 


SLOP Ee 2. Slope 


Slope must be considered from two points of view: asa limita- 
tion to the construction of a bikeway and as a limitation to 
use of the facilities by bicyclists. 


Although bicycle paths and associated facilities, such as rest 
stops, are small in scale and hence cause little disturbance 

in the landscape, the physical limitations to development are 
similar to those for building and road construction. As slope 
increases, the costs of development increase. This can be 
alleviated somewhat by building along the contours instead of 
traversing them. However, even when sensitive grading plans 

are developed, construction costs increase as slope increases due to 
the need for additional grading, cut and fill operations, and re~ 
taining walls. These costs generally become prohibitive in 
slopes over 25%. 
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Long grades of 5% are difficult for most cyclists to negotiate. 
If steeper grades are unavoidable. 10% should be considered an 
absolute maximum but these should only be sustained for short 
lengths (Cooke, 1960's). 


In planning terms, this does not mean that slopes over 10% should 
be considered a severe constraint as it is often possible, as 
intimated previously, to build along the contours. By analyzing 
various slopes and using 5% and 10% as critical values, a suita- 
bility index was developed which is based primarily on grade. 

See figure Jzwhich indicates some examples of the additional 
length of bikeway needed in various slopes to maintain a grade 

of 5% and 10%. The classification system is as follows: 


(1) Suitable: 0 - 8% slopes 

(2) Slight limitation: 8 - 15% slopes 
(3) Moderate limitation: 15 - 25% slopes 
(4) Severe limitation: 25%+ 


Using a USGS topographic map (1:24,000), a slopes analysis is 
prepared for the study area in accordance with the above classi- 
fication system. This map and a map of the proposed bikeway 
system are superimposed and the relative suitability of each 
alternative is documented. It should be noted that if the 
bikeway is to use an existing road or other graded right of way 
(e.g., railway), the grades may be considerably different from 
those indicated on the USGS map. 


3. Surface Drainage 


Natural surface drainage is adversely affected by the construc- 
tion of buildings and roads, which increase the rainwater runoff 
Be Ae ee ee. d inte t tural drai e channels In addition, the mo 
JO MAINTAIN A UNIFORM CADE. CF SZ om loz, and interupt na ainag ann “ addition, e more 
IN THE S% 2% 10% GOPES A BIKEWAY OF complex or dense the natural drainage network, the greater the 
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Therefore, a suitability index has been developed to take into 
account the complexity of the natural drainage systems. 
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(1) Most Suitable 


Absence of surface water or pronounced drainage channels. These 
represent the least obstruction to development. 


(2) Suitable 


Natural drainage channels and areas of constricted drainage. 
These represent areas of moderate limitation to development. 


(3) Least Suitable 


Surface water features such as lakes, streams and ponds. These 
represent a major obstruction to development. 


These should be ranked in accordance with the above classification 
system and mapped. By superimposing this suitability map and 

a map of the proposed bikeway network conflicts and problem areas 
may be located and documented, 


4. Depth to Bedrock 


As no major construction is involved in building bikeways, pre- 
cise geologic information is not required. However, the presence 
of bedrock near ground level may cause subsurface drainage pro- 
blems. In addition, if construction involves the excavation of 
bedrock, increased costs ‘will be incurred. A suitability index 
has been developed which considers these factors. 


(1) Most Suitable 


Bedrock below five feet which is unlikely to cause any obstruc- 
tion to development. 


(2) Suitable 


Bedrock within five feet of the ground surface which could cause 
problems when extensive grading is involved. 


(3) Least Suitable 


Bedrock near the ground surface (18" and above), an indication of 


SS 


which are rock outcroppings. These present the greatest limita- 
tion to development. 


These are mapped and the suitability of the alternative bikeways 
assessed in a similar way to that previously described. 


3. - Soils 


New pavement surfaces built specifically for bicycles must be 
capable of supporting the wheel loads of bicycles and riders, 

as well as the loads of maintenance vehicles or other types of 
motor vehicles which may use or cross the facility. In 
Massachusetts, bikeways are constructed using a similar standard 
to that of sidewalks. This is probably adequate if the subgrade 
is a stable, well drained soil. The major problem in this state 
is that of frost heave , a problem compounded by poorly drained 
subgrade material. Therefore, to prevent premature breakup of 
the pavement due to frost heave when unsuitable soils are 
encountered, it is necessary to excavate the poor material and 
replace it with a more suitable, well drained and stable material. 
Additional costs are incurred as a result. 


A suitability index has been developed rating soils according to 
their suitability as a subgrade material. In the suitability 
index, a description is given of each soil followed by its 
Unified Classification Symbol in parenthesis. At the end of each 
category, the approximate corresponding A.A.S.H.O. classification 
is given. 


(1) Suitable soils for use as a subgrade material. 


--Well graded gravels or gravel-sand mixtures, little or no 
fines (GW). 

--Poorly graded gravels or gravel~sand mixtures, little or no 
fines (GP). 

--Silty gravels, gravel-sand~silt mixtures (GM). 

~-Clayey gravels, gravel~sand-clay mixtures (GC). 

--Well-graded sands or gravelly sands, little or no fines (SW). 
--Poorly graded sands or gravelly sands, little or no fines (SP). 
--Silty sands, sand-silt mixtures (SM). 
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(2) Soils with moderate limitation for use as a subgrade material. 


-~Clayey sands, sand clay mixtures (SC). 

--Inorganic silts and very fine sands, rock flour, silty or clayey 
fine sands or clayey silts with slight plasticity (ML). 
-~-Inorganic clays of low to medium plasticity, gravelly clays, 
sandy clays, silty clays, lean clays (CL). 


Corresponding A.A.S.H.O. classifications are A-4, A-5 and A-6. 


(3) Soils with severe limitation for use as a subgrade material. 


--Organic silts and organic silt-clays of low plasticity (OL). 
~-Inorganic silts, micaceous or diatomaceous fine sandy or silty 
soils, elastic silts (MH). 

-~Inorganic clays of high plasticity, fat clays (i.e., fine, 
colloidal clay) (CH). 


Corresponding A.A.S.H.O. classifications are A-6 and A-7. 


(4) Unsuitable soils for use as a subgrade material. 


~-Peat, muck and other highly organic soils (PT). 


The U.S.D.A., S.C.S. has identified and mapped soils over half 

of the United States. These soil maps provide a valuable source 
of information to planners. Two types of soils maps have been 
produced: a general soils map and a detailed soils survey. The 
general soils maps produced are developed using gross sampling 
techniques and accumulate several soil types into soil associa- 
tions. These maps are not very accurate and are not intended for 
use in detailed planning studies. However, a detailed soils 
survey is relatively accurate and provides a useful data source 
for planning work. Unfortunately, these surveys have not been 
conducted for all parts of the state. However, in areas where 
soil surveys have been conducted these will be used as the main 
source of information, supplemented by the DPW soils surveys con- 
ducted for specific projects. 


The U.S.D.A., S.C.S. soil series and soil textures can be 
assigned to one of the four sutiability categories above by 
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APRESS ENVIRONMENTAL QUALITY referring to the "Technical Guide Material, Engineering Interpre- 
tations, Table 3. Estimated Physical. and Chemical Properties of 

OF FOTERMIAL COREIDOF Soils" (U.S.D.A., S.C.S.), which gives corresponding U.S.D.A. soil 

textures a corresponding unified classification. 
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By using the process described in the previous sections, a few 
alternativesolutions will probably emerge as being the most 
suitable for bikeways. Field checks should then be used to 
further assess the advantages and disadvantages of these routes. 
Specific problems, safety hazards and obstructions likely to 
cause construction difficulties should be identified. Scenic 
PRENIOUSLIA RANKED SuTTABLE BECAUSE quality, or more importantly, the environmental quality of each 


OF NO OF INTEESECTIONS (PTH oF sce route, should also be evaluated during this final stage of the 
& row jrpeeP HAT. selection process. 


The field checks should be documented and the significant features 
of each route (advantages or disadvantages) should be photographed 
for presentation to the communities involved. 
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I. TYPE OF BICYCLE FACILITIES 


Although some of the procedures employed in the planning process 
are simply gross assessment techniques for eliminating totally 
unsuitable routes, they do reflect the needs of all types of 
an PREMOUsLH SANEED SUITARLE BEAOS=pikeways. Throughout the process all the potential routes con- 
as Ni cae pe es cea ea aed op eae sidered are evaluated for their suitability to accommodate specific 
AOS A ae Re eer a en eee types of bikeways. The decision to provide a particular type of 
facility may be a result of potential use, the costs involved, or 
of the community's goals. This decision will be made when the 
alternative proposals are compared. It will be another determining 
factor in the selection of a bikeways plan. A method for selecting 
appropriate bicycle facilities along existing roads is discussed in 
the publication Design Standards which was produced as part of 
this contract. This selection procedure is based upon the volume 
of automobile traffic. (See Appendix E.) 


A discussion of the relative merits of the types of bikeways is 


presented in the publication , Bikeways: Definitions, 
which is included in Chapter I of this report. 


J.. SUMMARY 


The Bikeways Planning Process described above is aimed at pre- 
paring comprehensive bicycle plans based upon adequate citizen 
involvement, and a knowledge of the relevant problems and oppor- 
tunities which exist in a project area. Essentially, it is 
aimed at making communities aware of the options available to 
them to enable more responsible planning decisions to be made. 
Although the procedures developed are very simple, when they 
are presented in the above format and considered in relation to 
the DPW Transportation Planning Process, they appear to be very 
complex with many of the basic issues becoming obscured. In an 
attempt to overcome this problem, the planning process will be 
summarized and presented below in its simplest form. 


The Bikeways Planning Process has three basic components: 


1. The preparation of preliminary bikeway plans by community 
groups. In these plans high priority routes are identified and 
planning goals are determined. 


2. The selection of several alternative solutions based upon 
the preliminary plans developed in 1, above and a more detailed 
analysis and synthesis procedure, 


3. The selection of a proposed network of bikeways by considera~ 
tion of the possible impacts of the alternative routes, and 
feedback from the communities involved and other concerned state 
agencies, 


Following the selection and approval of a proposal, the project 
then proceeds to the implementation phase. 
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APPLICATION OF THE BIXEWAYS PLANNING PROCESS 
a ES ERUCEIOD 


The purposes of the demonstration project are: (1) to test and 
modify, where necessary, the planning procedures developed in the 
Bikeways Planning Model; (2) to provide for continuous evaluation 
of evolving procedures; and (3) to develop suitable implementation 
procedures. 


Since the planning process relies on town and regional planning 
agencies’ initiative, the progress of a project is not dependent 
solely on UMass or DPW inputs for its implementation. The re- 
sponse in the demonstration area (Essex County) has been very 
favorable. Although these planning procedures have only recently 
been finalized, already two public informational meetings have 
been held, and the region will shortly initiate demand determina- 
tion surveying. 


These meetings provided valuable insight into possible future 
problems. As a result, presentation techniques were improved 
while the overall model was modified. They also afforded an 
opportunity to work closely with the DPW liaison and to better 
understand the DPW transportation planning process and related 
problems. 


Following each meeting, procedural problems that became apparent 
were documented and, where necessary, alternative strategies 
recommended for future meetings. Much of this information has 
previously been submitted to the DPW but is repeated here since 
many of the issues addressed are vital to successful application 
of the planning process. In addition, general recommendations 
are made for future meetings and workshops. However, these re- 
commendations should not be seen as a comprehensive review of 
public planning techniques. The work of the Public Involvement 
Group, University of Massachusetts/Department of Public Works 
Joint Transportation Program deals specifically with this subject 
and will provide more complete guidelines. 


[ESSEX COUNTY BIKEWAU PRQIECT| 
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[EVALUATION OF PUBLIC MEEMNGS 


A. THE DEMONSTRATION AREA 


Essex County was selected by the DPW, in collaboration with the 
RPA and TPAG, as a suitable study area. Located just north of 
Boston (see Figure 13 ), it encompasses two regional planning 
agencies, the Merrimac Valley Planning Commission and the 
Metropolitan Area Planning Commission. It is rich is historic, 
cultural and recreational resources of varying local, state and 
national significance; embodies a large range of landscape types 
and includes urban as well as rural areas. This variety of con- 
ditions will ensure adequate testing of the model. Preliminary 
studies have indicated a need for bicycle facilities, both 
commuter/utilitarian and recreational/tourist oriented systems. 
In addition, there is adequate public support for developing a 
county wide bikeway system. 


B. EVALUATION OF PUBLIC INFORMATION MEETINGS 


1. Salem, Massachusetts, January 16, 1975 


(a) Background: This meeting was the first public meeting held 
in the demonstration area. It was held on a Thursday evening at 
the Essex County Superior Court Complex, Salem. The purpose was 
to discuss the ongoing planning efforts in Essex County, bikeways 
in general, and the options available to communities interested 

in developing a bikeways system. The meeting was intended as an 
orientation meeting for town officials and was to provide informa- 
tion on funding and implementation mechanisms, and describe the 
planning process necessary when state or federal assistance is 
involved. 


The meeting was organized by the County Planner, Thomas J. O'Leary, 
who has been instrumental in generating interest in bikeways in 
the region and coordinating planning on a county wide basis. 


The Essex County communities represented at the meeting were: 
Rowley, Beverley, Haverhill, Marblehead, North Andover, Lynn, 
Saugus, Swampscott, Gloucester, Peabody, Danvers, Salem, Lynn- 
field, Ipswich and Newburyport. Other communities showing 
interest but unable to attend were: Andover, Methuen, Boxford, 
Middleton and West Newbury. Also in attendance were Senator 
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William Saltonstall (Manchester), a representative of Senator 
Walter Boverini (Lynn), Ms. H. Marston, a, transportation planner 
from the Merrimack Valley Planning Commission, the County Planner, 
Ms. K. Marotta, representing the Massachusetts Department of 
Public Works, and from the University of Massachusetts, 

Mr. G. Olson, Mr. C. Wren and Mr. R. Petyk. 


The County Planner, by way of an introduction, recounted past 

and ongoing planning efforts in Essex County and discussed the 
opportunities available to the towns. The UMass Bikeways Team 
then presented the DPW bikeways Planning Process and information 
about funding and impelmentation mechanisms. After a short break, 
there was a lengthy discussion and question period which provided 
the opportunity to review what each person at the meeting could 
do to encourage bikeways planning in their towns and how to in- 
volve the DPW in planning bikeways. Preliminary drafts of two 
publications prepared by UMass were distributed to everyone at 
the meeting. These reports were entitled: "Bikeways Planning 
Information: Definitions" and "Bikeway Planning Information: 
Demand Determination". 


According to the majority of the participants and subsequent 
statements in the press, the meeting was a success. It provided 
direction to the towns by establishing a structure in which they 
could work in the form of definite planning guidelines. It was 
also a valuable learning experience for UMass and the DPW per- 
sonnel. The purpose of this report is to record some of the 
problems which occured and suggest improvements which will begin 
to establish a framework for future similar meetings. 


b. Problems and Recommendations 


(i) Problem: The meeting was organized by the County Planner, 
which is not only at variance with the overall planning process, 
but may in the future be a source of confusion to those involved 
in this work. 


Recommendations: All future planning meetings supported by the 
DPW should be organized by the appropriate RPAs, who should 
encourage all interested parties and other agencies in the re- 
gion, including county planners, to participate. Apart from 
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informational meetings to discuss bikeways planning in general, the 
DPW should not become involved in any project except those sanc- 
tioned by the RPA and given a high priority ranking. 


(ii) Problem: Notification of the meeting was sent out on Friday, 
January 10; therefore, most towns received them-on Monday, January 
13.° As Wednesday, January 15 was a holiday, most communities had 
only two and a half working days notice of the meeting. For many, 
this was insufficient. 


Recommendations: The RPAs should send out notices announcing 
meetings at least ten days prior to the event. The notice, should, 
of course, include an agenda and encourage towns to send repre- 
sentatives to the meeting by enumerating the possible advantages 
of doing so. 


(iii) Problem: The UMass Bikeways Group was not fully prepared 
for such a presentation, as it was thought that they were only 
attending in an advisory capacity. 


Recommendations: The various roles of each of the participants 
must be clearly defined prior to the meeting to enable adequate 
preparation. 


(iv) Problem: The presentation was developed for town officials 
but the majority of people present were interested individuals 
and lobby groups. Therefore, some of the material presented may 
have been too detailed and technical. 


Recommendations: If the meeting is intended for town officials, 
notification of the meeting should be sent only to them. If on 
the other hand, all interested persons are to be invited, the 
content of the presentation will need to be changed. 


A general discussion about bikeway developments in America 
supported by adequate visual material should be included in order 
to create a more stimulating and interactive atmosphere and pro- 
vide the audience with a sense that they are involved in a pro- 
cess that will result in a tangible solution. This could then 
be followed by a presentation of the simplified planning process 
(similar to that presented in Salem). 
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(v) Problem: The background information and reference materials 
provided to the meeting participants did not adequately describe 
the existing planning framework and basis for future actions. 


Recommendations: Publications being prepared by the UMass Study 
Team should provide for these needs in the future and should be 
made available to communities. 

(vi) Problem: The room was not very suitable for such a meeting. 
The formality and scale of the courtroom created a foreboding 
atmosphere and stifled all attempts at stimulating discussion 
which is important with meetings of this nature. The character 
of a meeting room is an improtant feature since it contributes 
to establishing good rapport at a meeting. This is obvious when 
one considers the circumstances leading up to this meeting. Most 
of the participants had worked all day, driven miles to the 
meeting in poor weather, and then had to endure the poor facil- 
ities made available. The seating was uncomfortable, the room 
was excessively hot, while the acoustics and lighting were poor. 
This is hardly an ideal environment when one is trying to gener- 
ate enthusiasm and encourage people to take part in a planning 
process that will involve many similar meetings. The unfortunate 
seating configuration compounded many of the problems previously 
mentioned; a low railing divided the space into approximately 
half, the tables at which the guest speakers were to sit and 
several chairs and benches were inside the railing, the remainder 
of the seating was outside the railing at the back of the hall. 
As no one was present to supervise the seating of the audience, 
predictably everyone sat outside the railing at the back of the 
hall. 


Recommendations: Select a meeting room more carefully. Some- 
thing with less of an institutional character is preferable, 
having relatively low ceilings and reasonable temperature con- 
trol (68°F). It is also important to have relatively comfortable 
chairs arranged in an informal manner within close proximity to 
the speakers. Floor covering, such as carpet, is also desirable 
to reduce impact noises caused by shuffling, latecomers, etc., 
and therefore reduce the number of distractions. 


It is also essential that someone be available to meet people on 
arrival and supervise the seating arrangements. 


In this way, 


it would be possible to prevent the back rows of seating being 
filled and the front rows left empty as occured in Salem. If this 
situation arises again, then the audience should be asked at the 
beginning of the meeting to move forward. 


In addition, coffee and other refreshments would make these meet- 
ings more pleasant and provide a casual meeting place around the 
coffee pot during the interval period. 


(vii) Summary 


All of the above problems may appear to be minor and the recommen- 
dations obvious necessities, but it is important that they be in- 
corporated into future meetings. If public meetings are to pro- 
vide a reasonable forum as part of the planning process, then it 
is imperative that every effort is made to ensure their success. 
While it is difficult to ensure participation at such an early 
stage, doing so will minimize future conflicts. Therefore, 

once people do show interest, they should not be discouraged by 
physical discomforts and poor presentations. It is important 
that the process be not only a rewarding experience but also as 
pleasant as possible. Perhaps, as a result, more people will 
then be willing to participate. 


2. Haverhill, Massachusetts, February 18, 1975 


This meeting was organized by the Merrimack Valley Planning 
Commission and was held in their offices in Haverhill, Massachu- 
setts. The agenda was similar to the previous meeting held in 
Salen. 


Unfortunately, the meeting was poorly attended with only Amesbury, 
Andover, Danvers and Haverhill being represented out of the 15 
communities in the region. The FHWA was represented by 

Mr. R.E. Armstrong, the DPW by Mr. P.N. Chapman and 

Ms. K. Marotta, MVPC by Ms. H. Marston, and UMass by Mr. C. Wren 
and Mr. R. Petyk. 


The poor attendance can be accounted for by the similarity be- 
tween the two meetings; people who attended the first meeting 
obviously felt that the second meeting would be repetative and 
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therefore somewhat redundant. Of interest is that several com- 
munities have since expressed regret that they did not attend 
and indicated had they been aware of the meeting they would have 
attended. 


To overcome a repetition of this problem, it is recommended that 
the RPAs, in addition to sending out notices of the meeting well 
in advance, contact each town by telephone three or four days 
before the meeting. This will involve considerable time but it 
is well worth the investment, particularly during the initial 
planning phases. 


Adequate planning overcame most of the problems of the previous 
meeting except that little written information was available for 
dissemination. 


In addition to the information presented at the previous meeting, 
a slide presentation was used as a vehicle for discussing general 
bikeways planning issues and some of the opportunities available 
to communities planning bikeways. : This presentation was useful 
as it provided a visual interpretation of many of the factors 
previously discussed in relatively abstract terms. It is re- 
commended that a similar presentation be used for future meetings. 
These presentations could serve the following purposes: 


1. Illustrate different types of facilities. 


2. Use examples to discuss planning and safety problems. 


3. Elaborate upon the opportunities that exist when planning 
bikeways. 


It is suggested that this presentation be a maximum of 20 minutes, ~ 
use one slide projector and be kept as simple and direct as 
possible. As its primary objective is to stimulate discussion, 
the verbal analogue should not be regidly structured and the 
audience should be encouraged to ask questions during the pre- 
sentation. 


C. SCHEDULING 


The need for a schedule is obvious. Without a definite time 
frame within which to work, many of the towns, although 
interested in bikeways, will not take the necessary 

first steps in the process, which only they can initiate. Fol- 
lowing the first meeting, one suspects that those in attendence 
have a feeling of futility; yes, there is a definite planning 
process and the DPW is willing to help plan bikeways, but the 
process is open ended and may take years to complete. In addi- 
tion, there is no guarantee that the bikeways systems which are 
planned will be implemented. This must be rectified by providing 
a schedule which will encourage the towns to take immediate 


Ss OLING} action and thus begin planning their bikeway systems. The ques- 
tion of implementing the plans relates to funding which is a 


difficult problem and will be discussed in a subsequent chapter. 
TEATEGQIES Form FOTURE. 
BIKEWAYUS MEETINGS 
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D. STRATEGIES FOR FUTURE BIKEWAYS MEETINGS 


The importance of carefully structuring public meetings to ensure 
a clear understanding of the information presented and to allow 
those present to contribute to the procedings, has previously 
been referred to. In describing the planning model, the neces- 
sary preparation for each meeting was considered but the meeting 
structure and actual presentation techniques were not discussed. 


Although it is not possible to elaborate on all aspects of this 
topic here, the following basic framework is recommended for 
future meetings: 


AGENDA 1. Send a detailed agenda to all those invited to the meeting. 


KEEP TO TME LMS 2. Ensure the meeting starts and ends on time. 


STAVE ROLES OF All 3. State clearly the roles of each of the participating groups 
PAALTICNN PARRY Ts or individuals. 


ZRAPHIO PRESENTATIONS 4. Present information in a way that is clearly understood. 
With planning work of this nature, visual material specifically 


prepared for each meeting is essential to explain the complex 
issues and processes involved. 


MEETING ZOOM 
AINUTES 


CHAIIZPERCONM'S -pUTIES 


SIZATEQIES FOK FUTUCE 
WORESHORS 
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Slides and overhead transparencies should be used to allow the 
audience to focus on one place rather than having to shift posi- 
tions to see several diagrams located in different areas of the 
room. The original maps and diagrams (from which the photographs 
and transparencies were taken) should also be displayed in 
accessible locations, for ease of reference at any time during: 
the meeting. 


5. The meeting space should be of a suitable size and charac- 
ter (as previously described). 


6. Accurate minutes must be taken and later distributed to all 
participants. 


7. <A chairperson should introduce the meeting, stating carefully 
the goals and reviewing past actions. During the meeting, the 
chairperson should (1) remain impartial, (2) ensure that all 
discussions are relevant, (3) summarize points made, and (4) en- 
courage participation. At the end of the meeting, the chair- 
person should (1) review the decisions made, (2) restate post 
meeting activities and responsibilities, and (3) establish 

the date of the mext meeting. 


8. Depending on the type of information being presented, 50 
minute to 80 minute work sessions should be considered a maxi- 
mun. Breaks between sessions should be provided to allow for 
informal discussion and refreshments. 


E- STRATEGIES FOR FUTURE WORKSHOPS 


Many of the above comments also hold true for the workshops; 
however, a slight restructuring is necessary to facilitate 
greater interaction between participants. The B.A.G. members 
are the decision makers and must be encouraged to assume this 
role. 


The approach taken by the chairperson will play a key role in 
assuring the success of the workshops. In workshops, their role 
requires greater flexibility, acceptance of incomplete ideas 

and an ability to articulate and translate these issues into 
questions for the group's consideration. 


Becoep Ail PECISIONG 4 iPpeEts 
CARAPRicAL LI 


ENCOURAGE. FAR TICPATION 
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A means of graphically recording all the decisions and ideas 
made in a workshop is important since it not only provides a 
record of the meeting, but it ensures that each person's ideas 
are considered. It also provides an instant recall method that 
can be used to organize the ideas. In addition, it serves as 

a psychic release as once the ideas are written down, they be- 
come impersonal statements which people generally no longer feel 
compelled to defend. 


To prevent the participants from becoming oversaturated with 
information at any one time and to encourage discussion early 

in the workshop, it should be structured to form a logical 
sequence of events, enabling decisions to be made incrementally. 
Several informational sessions, followed by discussions and 
decision making periods will be necessary. There are several 
ways of encouraging all participants to take an active part in 
the meeting. One technique is to devise tasks for the workshop 
members who will later present their findings to the entire 
group. Another is to provide several scenarios, some reasonable 
and some not so reasonable, to get feedback from the group. 


With these suggestions forming a basis for future work, it is 
recommended that the demonstration porject be the vehicle for 
developing precise techniques for structuring the workshops. 
In this way, the approach used can be tailored to the informa- 
tion to be presented, the goals of the workshop and the per- 
sonnel involved. 


WORKSHOP TUS (PRE EY) 


F, WORKSHOP TWO (PHASE I) 


The second workshop is the major decision making session of 
Phase I and is therefore crucial to the success of the project. 
It will last considerably longer than the other meetings and 
workshops. Without having a particular proposal to consider, 

it is difficult to estimate the time necessary for such a work- 
shop, but it will probably last approximately five hours. 
Consequently, the logistical problems of arranging such a 
meeting are numerous. Two possibilities exist; (1) two separate 
workshops on different evenings or (2) one longer meeting during 
the day. The latter, of course, is preferable as it provides 


COMPENSATION FOR PRIVATE 
CANZENS INVOLYED INL PLANNING 
Work 
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continuity and is probably more convenient for the participants, 
some of whom will have to travel long distances to attend. It 
may even be necessary to arrange for a daytime session, followed 
by an evening meeting. Regardless of the arrangements made for 
this workshop, suitable refreshments and meals should be pro- 
vided. This appropriately leads to another related issue, that 
of compensation for private citizens involved in planning work. 


Even though it is reasonable to expect employers to allow 
employees leave to attend meetings for commmity based projects, 
it is unreasonable for them and the participants to bear the 
full costs involved. Of course, in this particular case, the 
responsibility for planning-related expenses is debatable. 
Should the town, the region, or state agency provide the funds? 
Whatever is the outcome of this jurisdictional problem, parti- 


.cipants must be reimbursed for all reasonable expenses (e.g., 


travel, accommodation, babysitting expenses, meals), as part of 
the costs of planning bikeways. Failure to do so may discourage 
many citizens, who may have valuable contributions to make, 
from participating in the process. This is tantamount to not 
involving citizens at all. To expand on this notion. further, 
if compensation was paid to private citizens for their time 
devoted to such projects, perhaps more people would be willing 
to participate in planning work. Although, this obviously 
involves initial expenditures not currently incurred, past 
experience has shown that the savings in time brought about by 
involving a more representative body of citizens early in the 
planning process may offset these added costs. Lest this 
practice be viewed as overly innovative or revolutionary, it 
should be pointed out that 2,500 years ago, Greek citizens 

were handsomely compensated for attending town meetings and 
other governmental functions. 


CVJREENTLY IN MASSACHUSETTS 
FREZE iS NO FUNPING 


ROWEVER “Tree LEG \elLATORE. i> 
CONSIDEIRING AWAKING MONIES 

PYAILABLE FOR THiS PURPOSE. 
THE PPW SUPPORTS THIS ACTION. 
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RECOMMENDATIONS AND CONCLUSIONS 
A. FUNDING 


Experience throughout the country has shown that bikeways are an 
issue of sufficient local concem to generate action at the 
community level. Citizens have taken an active part in data 
gathering and planning for bikeways. However, the limited re- 
sources of towns have prevented many of these plans from being 
implemented. As a result, many communities have turmed to state 
and federal agencies in their search for funds and assistance. 
Yet although federal and state agencies encourage the provision 


of bikeways facilities, funds have not been made available speci- 


fically for bikeways. Only in a few states (e.g., Oregon) have 
separate funds been made available for bicycle facilities. 
Current practices in Massachusetts require that all bikeway re- 
lated projects compete with other transportation projects for 
funds. Therefore, many towns are faced with the wnenviable task 
of assessing the need for bicycle facilities in relation to 
their needs for road maintenance and improvements. However, the 
legislature is considering including monies specifically for the 
implementation of bikeway programs in the Accelerated Highway 
Act, The DPW supports this legislature. 


Even when communities do choose to provide bikeway facilities, 
obscure funding mechanisms and a lack of commitment to bicycles 
as a viable transportation alternative have been an impediment 
to actual procurement of monies. 


The DPW will provide planning assistance to communities interested 
in planning bikeways. For all future work, the Bikeways Planning 
Process developed as a part of this study should be the framework 
for providing planning assistance. This process determines at an 
early stage (Phase I) whether a project is a justifiable expen-— 
diture. It would then seem reasonable that all projects pro- 
ceeding to the Project Development Phase (Phase II of the Bike- 
ways Planning Process) be assured of funding. 


It is crucial that citizens feel that there is a reasonable pro- 
bability that their proposals will be funded and therefore 
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implemented. Without this assurance, the current levels of 
interest in planning bikeways will not be sustained. Consequently, 
a potentially beneficial working relationship between the DPW and 
local communities will not be realized. Conversely, by respond- 
ing to needs articulated at the community level, the DPW can 
continue to improve its image as a responsive governmental body. 

As an asside, one cannot help but remark that expenditures for 
planning projects which are unlikely to be funded are a less than 
justifiable use of public funds. 


iT iS CRUGAL. “THAT FUNDIAIC, Therefore, unless current funding practices are changed, the DPW 
“ should consider abandoning bikeway planning work in favor of 
PRACT a AINA other projects more likely to be implemented. 


Ee CONMENPAT IONS Recommendations: 


DPW SHOULD CONTINUE To Lomey 1. The DPW should continue to actively lobby for the provision 
Swe FEUNDS Foxe. CAC EWAW SS of planning and construction funds specifically for bikeways. 


2. The DPW should formalize and codify their funding approval 
DAN FUNDING PROCRDUFE. mechanism and provide precise guidelines to planners as 
Strovitre BE AIF er the level of justification required for projects. It is 

suggested that for bikeways, funding decisions be made on the 

basis of data gathered in Phase I of the Bikeways Planning Process. 


PUNPS FOR COMMWUNITU BIKEWAUS 


3. That funds be made available for community bikeway systems 
without limiting them to state numbered roads. This is currently 
possible with the most recent interpretation of the U.S. Depart- 
ment of Transportation regulations (Section 124 of the Federal 

Aid Highway Act of 1973). These allow funds to be used for the 
construction of bikeways and the purchase of rights of way, pro- 
vided that they are for the use of cyclists who would otherwise 

have used a federal aid highway. 

i AE 
B. LAND ACQUISITION 


The incompatibility of bicycles and automobiles and an evalua~ 
tion of existing conditions; namely the limited space available 
within many existing rights of way and the need to provide a 
continuous systems of bikeways within communities, clearly points 


UGE OF PUBLIC & QUASI -~ PUBLIC 
LAN b> 


ABANPONED KAUL-WAY Sah tT: 
OF WAM 


PRESIPENTIAL. APY(SOCEU 
COMOUUTTRE FecOAMAAENDPs 
USE OF RAILWAM KlaHt OF 
WAY Foe. BtKSways 


PPA SHOULD INVEST CATE. 
LECAUITIES OF USIN, PUBLIC 
2 QVAGI- PUBLIC. LAND FOR 
BIFEWAUS, 
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to the need for procurement of additional rights of way if appro- 
priate bicycle facilities are to be provided. 


Since bikeways generally cause little disruption to axisting 

land uses, public and quasi-public land is often suitable for 
bikeways (e.g., recreation areas, schools, utility rights of 

way, canals, and rivers) However, the DPW has been reluctant to 
construct projects on property over which they do not have com- 
plete jurisdiction. This is unfortunate as it is possible to 
legally obtain easements at less cost than is required for outright 
purchase of property. Also, this can usually be done with less 
public opposition. 


Abandoned railway rights of way can provide ready made corridors 
for bikeways; these often parallel state and interstate highways, 
have gentle grades, connect major resources and facilities and 
are available at relatively little cost. A Presidential ad- 
visory committee supports the use of abaondoned railway rights 
of way for bikeways. In assessing the situation, the Citizen 
Advisory Committee on Environmental Quality, discovered that 

the Preliminary National Railroad Plan (prepared by the United 
Railway Association; released February 26, 1975) prepose to add 
6200 miles of unprofitable trackage to the thousands of miles of 
existing abandoned railway rights of way. The report entitled 


From Rails to Trails (1975) produced by the Committee on Environ- 


mental Quality suggests that abandoned railway rights of way be 
used for biking, hiking and skiing trails. It points out that 

“the railbeds traverse a variety of landscapes (many of which) are 
scenic routes passing through picturesque tunnels or over bridges." 
The report also recommends that the abandoned railway station 
houses be used as hostels or trail headquarters. 


Recommendations 


1. The DPW should investigate the legal constraints and problems 
associated with the use of public and quasi-public land for 
bikeways. 


2. If it is legally possible, the DPW should make use of utility 
and abarjoned railway rights of way, when the demand warrants such 
actions and where they are appropriately located. 


| 
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C. PLANNING 


The planning process is aimed at developing comprehensive bikeways 
plans which respond directly to demand and are based upon goals 
identified by the citizen advisory groups. However, some issues 
require clarification and elaboration. 


It is difficult to generalize about the type of bicycle facilities 
required in Massachusetts since there have been substantial in- 
creases in both utilitarian/commuter and recreation cycling. 
Therefore, the types of facilities required will be identified for 
each particular project during the planning process. 


Previous demand studies, cited in the literature, indicate that 
very few cyclists will travel more than five miles per journey. 
One can assume that this data will be applicable to cyclists in 
Massachusetts. Furthermore, the majority of bicycle accidents 
occur in urbanized areas. This indicates that there is a need 
for facilities in these areas to overcome existing safety problems. 
Therefore, it is apparent that the greatest need for bikeways is 
at the local community level, rather than at the regional or 
intertown level. In response the DPW State Plan was developed. 
with: substantial input from the towns as well as the RPAs. It 
provides continuity at the regional seale while allowing for 
modification on the basis of community input. 


Recommendation 


1. The DPW should use the planning process developed to identify 
the demand for bikeways, to establish planning goals and to 

plan a comprehensive system of safe bikeways which will comple- 
ment the existing statewide plan. 


2. The DPW, working through the RPA, should concentrate on 
assisting towns in the development of local bikeway networks 
rather than long distance intertowm systems. 


3. By planning comprehensive bikeway plans on a regional level, 
a phased implementation program can be developed which will enable 
the high priority local routes to be logically linked at a later 
date. In this way, regional and state bikeway systems will 


eventually be developed but the advantages of community based 
projects will be retained. 


FALEWAU ASTENGe SHOULD TAKE. 4. Bikeway systems should exploit community facilities and 
ALCVANTAE OF COMMUNITY resources, and wherever possible, be used to complement other 
FARUATIES £2 Be INCORFPCeATED programs. For example, they may be part of an overall tourist/ 


recreational promotional scheme or be incorporated into a 
INTO OTHER PeyV BLoOPMeENTS redevelopment/rejuvenation project. This can best be achieved 


via interagency cooperation and coordination of plans and 
programs. 


5. Planning should include consideration of: 


Pest FACHTIES. a. Rest facilities providing ammenities for cyclists. 
SPEUAL. TRASHIC- sieiAdce . b. Changes to traffic signal sequence which would better 


IN FORMATONAL_ 2 CAUTION AE Y accomodate bicycle traffic. 
SIGnNAAE . c. Informational and cautionary signage. 


D. TRUCTION AND SIGNAGE 
CONSTRUCTION £& Sqn age eg eee ae 


Statewide standards for construction and signage should be adapted 
to assure that a reasonable level of quality is maintained for all 
facilities. Signs should be designed to minimize confusion by 
ensuring that their intent is not misconstrued. Careful location 
of signs is also necessary. 


Recommendations: 


1. The DPW should use the standards recommended in this Study as 
PESICGN STANDPAR Ds, a framework for developing a more complete set of design specifi- 


cations to be included in Standard Specifications for Highways, 
Bridges and Waterways. 


APOPT 2YyiNS BRECOMMENDED 2. The DPW should adopt the standard signs recommended in the 


AAA —<KeM Manual of Uniform Traffic Control. Additional signs should be 
i: oe NUA er. Ue used to provide information about route length, as well as 


= ; u 
TRAY Ice CONTE OH specific attractions made accessible by the route. 
a ye er 
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E. ASSOCIATED PROGRAMS 


SAFETY 1. Safety 


While the development of bikeway systems can greatly improve 
safety conditions for all road users, the full potential of a 
bikeways program will only be realized in the context of a 
continuing and comprehensive safety education and maintenance 
program. The energy generated in the community through the 
planning process can be directed towards assuring the continuing 
effectiveness of the bikeways program. 


The increased usage of bicycles on roadways has made apparent 
&e CRUGHAL iSouve the limitations of assisting regulations and safety education 
programs. Automobile drivers and cyclists generally have no 
clear understanding of their responsibilities to each other. 
This confusion has contributed to the increased rates of 
accidents between cyclists and autos, while resulting in a 
sense of anxiety and mistrust on the part of both parties. 


Recommendations: 


DPW SHeULDP CEeCRONATE (a) The DPW should coordinate its efforts with those of the 


roti TH OTHE Te Governor's Safety Council and the Safety Education Division of 
Pari ‘> WI H SIAR the Registry of Motor Vehicles to: 
AON ES 


(i) Develop a safety education program to inform all road 
SAFETY, RIDUCATTION PROIRAAA users of their responsibilities to each other. This could be 

done through a safety brochure receiving wide distribution in 

the Commonwealth in conjunction with a media oriented safety 


program. 
INCORPORATE. BitEBWwWANS (ii) Include detailed information dealing with cyclist and 
REQULATIONS INTO ‘oewver's motorist responsibilities in the Driver's License Manual. This 


information should be incorporated into existing drivers’ 
examinations. The manual should specifically mention the four 
types of bikeways being constructed in this state. 


LIiceNeae AAANUAL" 


GCHOOCL. SAFPETU ERUCATION PReOdRAM (iii) That in addition to adult safety education programs, 
existing school safety programs be continued and expanded. 
BIKEWAYW FREQULATIONS> I “TOUFIDST 


ie 52: (iv) Insure that official state highway maps and tourist 


brochures refer to bicycle regulations. 


PPW SHOULD NOT EXPEND FUNDS 
ON PROVECTS THAT WL NOT BE 
BE ADEQUATELY MAINTAINED & 
POU cep 


BIC KEQISTEATION PeeiitAMS 
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2. Policing and Maintenance 


As discussed in the informational brochure Bikeways Definitions 
and Their Implications (see Chapter 2 of this report), bikeway 
programs must consider the. related issues of maintenance and 
policing. 


Recommendations: DPW funds should not be expended on facilities 
for which maintenance and policing responsibilities have not 
been clearly assigned. Assurances must be given that adequate 
funding and staff will be provided to perform these tasks. 


3. Registration Programs 


In many states bicycle registration programs have been looked 

to as a theft prevention mechanism as well as a source of bikeway 
construction funds. Although these programs have definite 
advantages, before implementation in this state, a thorough 
review of feasibility and of implementation costs will need to 

be undertaken. 


4, Subdivision Regulations 


To insure the provision of bicycle facilities in newly 
developed areas, the DPW should urge towns to incorporate in 
their subdivision regulations,requirements for bikeways. 


5. Highway Construction and Improvements 


All plans for new construction or highway improvements should 
include consideration of their potential for improving bicycling 
in the region. Specific provisions for bikeways should be 
included if the route is suitable. 


6. Staffing 


Although staffing requirements will be determined to some 
extent by the amount of work generated through the implementa- 
tion of the DPW Bikeways Planning Process, the following is 
proposed as a minimum effective staffing level: 


| | TS | 
a STRAPPING RESRUIZeMENT 


ONE SENIO“Z PLANNER (a) One Senior Planner to coordinate the overall bikeway 
planning program. | 


ONE SUNIOR. PLANNEI (b) One Junior Planner to provide liaison with the MAPC, 
conduct continuing state-of-the-art updating, and prepare 
legislative and funding proposals. 


TWO PLANNING, ASGSISTANT (c) Two Planning Assistants to provide liaison with the 
remaining RPA’s and supervise specific bikeway proposals in 
their respective regions. These assistants should also serve 
as intra-agency liaisons with the Bureau of Project Development 
and the Bureau of Traffic Operations. The planning assistants 
should be trained in public participatory planning techniques 
and capable of preparing effective graphic material for use in 
public meetings. Standard graphic and drafting skills would 
also be required. 


7. Potential Future UMass Input 


Experience during the contract year has shown that the work 
required to fulfill contract commitments in the context of 
evolving program requirements far exceeded the expectations of 
all personnel. Therefore in defining workloads in any subsequent 
years of the contract, a realistic program should be developed 
which recognizes the need for continuing program evolution and 
allows the existing standards to be maintained. However, the 
procedures developed during this year are based upon an evalua- 
tion of the state's needs and have adapted the DPW planning 
process to develop a framework for future work. Should the 


contract be continued, UMass could provide staff support to the 
POTENTIAL UNAS INPOT | DPW in the following areas: 
STATE. OF THE ART (1) Continued State-of-the-Art Review. 


INYEN TEL Y (2) Application of the inventory methodology to the demonstra- 
tion area. 


APPL CATION OF PLANNING (3) Continued application of the planning methodology in the 
METH OEPOLOGY demonstration area. 
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REFINEMENT cE PLANNING, JAH (4) Refinement of the planning procedures in response to needs 


perceived in application of the process. 


CARPET PRE ZAM (5) Preparation of a bicycle safety program. 
BirewAns &£ ONGOING, HIGhWALY (6) Developing an evaluative procedure for incorporating 
CONSTEUCTICAS & MAKIN TENANCE bikeway facilities into the overall highway construction and 


— improvement programs. 


These general work areas are not recommended as a formal work 
ee ; plan but rather as potential directions for future study. 


~ & ss oe 
S N ree 
\ SANA as 
YS sor we ‘ oa 
ae - ae Lo” 
“oO 


x o 
CoS AAs uth, — 
; a N\ \ \ ww ns ; ae Wr ww Ee Paes 
“as a wee ae 


A. BIKEWAYS RELATED INFORMATION 


American Association of State Highway Officials, 


Guide for Bicycle Routes, Washington, D.C., 
November 1973, 


American Association of University Women/Boise 


Traffic Engineering Division, Boise Bikeway Plan, 
Bicycle Institute of America, New York, N.Y. 1971. 


American Institute of Park Executives, Inc., 
"Bike Trails and Facilities: A Guide to Their 
Design, Construction, and Operation", Bicycle 
Institute of America, New York, N.Y., 1965. 


Ann Arbor Planning Dept., City of Ann Arbor Bike 
Path Study, Ann Arbor, Michigan, July 1972. 


Arizona Highway Department, Summary of Arizona 
Bikeways Report, Phoenix, Arizona, 1973. 


Barton~Aschman Associates, The Bicycle; Atlanta 


(GA) Metropolitan Region, St. Paul, Minnesota, 
July 1973, 


Berkeley, City of, Bicycles in Berkeley, A Back~ 
ground Report, Berkeley, California, 1971. 


Berkeley Local Transit Study Committee, Berkeley 
Bikeways Plan, Berkeley, California, January 1971. 


Bicycle Institute of America, "Bikeways on High~ 
ways'', New York, N.Y. 


Bicycle Institute of America, "Guide to Starting 
a Community Bikeway", New York, N.Y. 


Bicycle Institute of America, "New Switches on 
Qld Abandoned Railroads", New York, N.Y. 


Briens, Simon, and Dean, William J., The 
Pedestrian Revolution; Streets Without Cars, 
Vintage Books, 1974, 


Cambridge Community Development Department, 
"Bicycle Parking in Cambridge", Cambridge, 
Massachusetts, August 1974, 


Chicago Commissioner of Streets and Sanitation, 
"Cyclist Guide to Chicago Bicycle Route System", 
Chicago, Illinois, 1971. 


Citizens Advisory Committee to the President on 
Environmental Quality, From Rails to Trails, 
GPO, Washington, D.C. 


Coffee, Frank, "The Bike Comes Back", Mechanix 
Illustrated, Vol. 66, April 1971. 


Connecticut Department of Transportation, 


Connecticut Bikeways, Hartford, Connecticut, 
January 1975. . 


Davis, City of, Bicycle Circulation and Safety 


Study, De Leuw, Cather & Co., San Francisco, 
California, 1972, 


Delaware Bicycle Task Force, State of Delaware 
Bikeway Study, Division of Highways, Dover, 
Delaware, January 1974, 


Denver Planning Office, The Bikeway Plan, 
Denver, Colorado, 1972. 


Desimone, Vincent R., "Planning Criteria for 


Bikeways", Transportation Engineering Journal, 
August 1973. 


Everett, Michael D., "Commuter Demand for 
Bicycle Transportation in the United States", 
Traffic Quarterly, October 1974. 


Everett, Michael D., "Roadside Air Pollution 
Hazards in Recreational Land Use Planning", 
AIP Journal, March 1974, 


Institute of Transportation and Traffic 
Engineering (UCLA), Bikeway Planning Criteria 
and Guidelines, U.S. DOT/FHWA, Washington, D.C., 
April 1972. 


Insurance Institute for Highway Safety, "Factors 
in the Initiation of Bicycle-Motor Vehicle 
Collisions", Washington, D.C., December 1974, 


Jarrell, T.R., Bikeways: Design-Construction- 
Programs, National Recreation and Park 
Association. 


Kansas Highway Commission/Wichita-Sedgewick 
County Metropolitan Area Planning Commission, 
Preliminary Plan Report on Improvements to the 
I-35W Canal Route Corridor, Professional 
Engineering Consultants, Wichita, Kansas, 
March 1974. 


Konski, James L., "The Bicycle Anarchy", Trans- 


portation Engineering Journal, November 1973. 


Lakewood Citizens Advisory Committee on Trails, 


Bikeways for Lakewood, City of Lakewood, 
Colorado, November 1971. 


Lawrence & Johnson, Inc., Community Bikeways: 


Barnstable-~Yarmouth Bikeway Proposal, Barnstable, 
Massachusetts, April 1974. 


Massachusetts Department of Public Works, 


Introduction to Bikeways in Massachusetts, 


Boston, Massachusetts, June 1974. 


Mattapoisett Bicentennial Bicycle Committee, 
Mattapoisett Bikeway Proposals, Tibbetts 
Engineering Corp., New Bedford, Massachusetts, 
April 1974. 


Metropolitan Association of Urban Designers and 
Environmental Planners, Inc., MAUDEP Proceedings 
of the Pedestrian/Bicycle Planning and Design 
Seminar, San Francisco 1972, Institute of 
Transportation and Traffic Engineering, University 
of California, Berkeley, California. 


Metropolitan Dade County Planning Department, 


Recommended Bikeways Plan for Metropolitan Dade 
County, Miami, Florida, November 1974. 


Miami Valley Regional Planning Commission, Guide 


to Starting a Community Bikeway, Dayton, Ohio, 
1972. 


Montana Department of Public Works, Policy and 
Guidelines for Bicycle Routes and Footpaths, 


Helena, Montana, January 1974. 


New Jersey Department of Transportation, Bikeways 


for State Highways, A Study of Dual Use, Trenton, 
New Jersey, October 1973. 


New York Department of Transportation, Bikeways 
in New York State, Albany, New York, October 1973. 


North Carolina Department of Transportation, 


Bikeways for North Carolina, Raleigh, North 


Carolina, January 1974. 


Oregon State Highway Division, Bikeway Design, 
Salem, Oregon, January 1974. 


Oregon State Highway Division, Footpaths and 
Bike Routes, Salem, Oregon, January 1972. 


Podolske, Richard C., "Investing in Urban Bicycle 
Facilities: How Much, What Type, Where?", 


Transportation Engineering Journal, August 1974. 


Seattle, City of, Comprehensive Bikeway Plan, 
Seattle, Washington, December 1972. 


Sommer, Robert, and Lott, Dale F., "Bikeways in 
Action: The Davis Experience", Congressional 
Record-House, Vol. 117, No. 53, April 19, 1971. 


Steward-Gordon, James, "The Bike is Back and 
Booming", Readers Digest, December 1971. 


Tempe Planning Department, Background, Tempe, 
Arizona, September 1972. 


Tempe Planning Department, Preliminary Plans and 
Recommendations, 1973. 


Tempe Planning Department, The Tempe Bikeway 
Plan, 1974. 


Toledo Metropolitan Area Council of Governments, 


Toledo Area Bikeway Plan, Samborn, Steketee, Otis, 
and Evans, Inc., Toledo, Ohio, September 1973. 


Tomasch, Mark R., “Trying to Win the Bicycle 
Production Race", Automation, December 1974. 


Union College Bikeway Team, "Schenectady Bikeway 
Study: Part I - Demand Study", Schenectady, 
New York, June 1974. 


U.S. Department of Interior, Bicycling and 


Bicycle Trails: A Trails and Trail-based 


Activities Bibliography, by Francis Swim, 
Washington, D.C., June 1971. 


U.S. Department of Transportation, BART/Trails, 
Washington, D.C., TD-1.2:T68/19, February 1974. 


U.S. Department of Transportation, Bicycling 
for Everyone, Washington, D.C., 1974. 


U.S. Department of Transportation, Planning for 


the Bicycle as a Form of Transportation, Washing- 
ton, D.C. 


U.S. Department of Transportation/FHWA, Bicycles 
and Pedestrian Facilities in the Federal-Aid 


Highway Program, Washington, D.C., 1974. 


U.S. Department of Transportation/FHWA, Bikeways: 
State of the Art - 1974, NTIS, Springfield, 
Virginia, July 1974. 


U.S. Department of Transportation/Department of 


Interior, Bicycling for Recreation and Commuting, 
GPO, Washington, D.C., 1972. 


U.S. Environmental Protection Agency, Bicycle 
Transportation, Washington, D.C., 1974. 


Urban Bikeway Design Collaborative, Bikeway 
Design Atlas, Cambridge, Massachusetts, 
December 1974. 


Vermont Agency of Environmental Conservation, 
"Draft of the Report of the Bicycle Study", 
Montpelier, Vermont, October 1974. 

Wisconsin Department of Transportation and Natural 


Resources, Guidelines for Developing Urban Bikeways, 


Madison, Wisconsin, May 1974. 


B. GENERAL PLANNING REPORTS AND TECHNICAL 
INFORMATION 


Collins, J.J., "The Application of Behavioral Mode - 
Choice Models to Leisure Travel", Environment and 
Planning, Vol. 6, 1974. 


Denig, Nancy and Holden, David, An Assessment 
Procedure for Scenic Highways in Massachusetts, 
Department of Landscape Architecture and Regional 
Planning, University of Massachusetts, Amherst, 
Massachusetts, 1975. 


Fabos, Julius Gy., et al, Model for Landscape 
Resource Assessment Part I of the "Metropolitan 
Landscape Planning Model" (Metland), Department 


of Landscape Architecture and Regional Planning, 
University of Massachusetts, Amherst, Massachusetts, 
1973. 


Isard, Walter, et al, Ecologic-Economic Analysis 
for Regional Development, The Free Press, 1972. 


Leopold, Luna, et al, A Procedure for Evaluating 


Environmental Impacts, U.S. Geological Survey 
Circular #645, GPO, Washington, D.C., 1971. 


Lynch, Kevin, Site Planning, 2nd Edition, MIT 
Press, 1971. 


Massachusetts Department of Public Works, 
The Massachusetts Action Plan ~— 1974, 
Commonwealth of Massachusetts. 


Massachusetts Department of Public Works, 

Standard Specifications for Highways, Bridges 
and Waterways, Commonwealth of Massachusetts, 
1967. 


McHarg, Ian L., Design with Nature, Doubleday & 
Co., 1969. 


Paquette, Radnor D., & Ritter, Leo J., Highway 
Engineering, 3rd Edition, The Ronald Press Co., 
1967. 


Robertson, Isabel M.L., “Road Networks and The 


Location of Facilities", Environment & Planning, 
Vol. 6, 1974. 


Scott & Schoustra, Soil Mechanics & Engineering, 
McGraw-Hill, Inc., 1968. 


Sowers, George B. & Sowers, George F., 


Introductory Soil Mechanics and Foundations, 


MacMillan & Co., 1961. 


The Asphalt Institute, Soils Manual for Design 
of Asphalt Pavement Structures, The Asphalt 


Institute. 


Urban Studies Center, NEWCON Vol. III, The 


Physical Environment, University of Louisville, 
Kentucky, 1971. 


U.S. Department of Agriculture, Soil Conservation 


Service, Soil Survey, Franklin County, Massachu- 


setts, U.S. Government Printing Office, 1967. 


U.S. Department of Agriculture, Soil Conservation 
Service, 'Technical Guide Material, Engineering 
Interpretations,’ U.S.Department of Agriculture, 
Soil Conservation Service, Amherst, Massachusetts, 
1971. 


U.S. Department of Agriculture, Soil Conservation 
Service, "Technical Guide Material, Soil Limita- 
tions for Roads", U.S. Department of Agriculture, 
Soil Conservation Service, Amherst, Massachusetts, 
1970. 


Vickerman, R.W., "A Demand Model for Leisure Travel", 


Environment & Planning, Vol. 6, No. 1, 1974. 


Wallace, McHarg, Roberts & Todd, Eaton's Point 


Ecological Planning Study, Vols. I & II. Report 
prepared for Otto Paparazzo Associates, Inc. 


Wallace, McHarg, Roberts & Todd, The Least Social 
Cost Corridor for the Richmond Parkway. Report 
prepared for the Recreation and Cultural Affairs 
Administration, Department of Parks, The City of 
New York, May 1968. 


Wing, Stephen, Rivers in Towns: A Handbook for 
Landscape Architects and Urban Designers, 
Department of Landscape Architecture and Regional 
Planning, University of Massachusetts, Amherst, 
Massachusetts, 1975. 


Wright, Russell, Techniques for Incorporating 
Historic Preservation Objectives Into The 
Highway Planning Process, Department of Transporta- 


tion, Office of The Secretary, Office of Consumer 
Affairs, 1974. 


Zube, Ervin H., et al., Perception & Measurement 
of Scenic Resources in The Southern Connecticut 


River Valley, Institute for Man & His Environment, 
The University of Massachusetts, Amherst, 1974. 


C. PUBLIC PARTICIPATORY PLANNING 


Arnstein, Sherry R., "A Ladder of Citizen 
Participation", AIP Journal, July 1969. 


Ashley/Meyer/Smith (Now Arrowstreet Associates, 


Inc.), Washington Streets for People: Final 
Report Prepared for the District of Columbia 


Redevelopment Land Agency, Columbia Redevelopment 
Land Agency and Arrowstreet Associates, Inc., 


Architects & Planners, Cambridge, Massachusetts. 


Bolan, Richard S., "Community Decision Behavior: 
The Culture of Planning", AIP Journal, September 
1969. 


Burke, Edmund M., “Citizen Participation 
Strategies", AIP Journal, September 1968. 


Carr, Steven, City Signs & Lights, MIT Press, 
1974. 


Chopra, Amarjit, "Motivation in Task-Oriented 


Groups", The Journal of Nursing Administration, 
Jan.-Feb. 1973, Volume III, Number 1. 


Halprin, L., et al., Take-Part, MIT Press, 1974. 


Hyman, Herbert H.,"Planning With Citizens: Two 
Styles", AIP Journal, March 1969. 


Interaction Associates, Mini Manual for the 


Facilitation Approach, Interaction Associates, 
Inc., San Francisco, 1974. 


Mogulof, Melvin B., "Coalition to Adversary: 
Citizen Participation in Three Federal Programs", 
AIP Journal, 1969. 


Prince, George M., "Creative Meetings Through 
Power Sharing", Harvard Business Review, July- 
August 1972. 


Princeton University, School of Architecture and 


Planning, Planning and Design Workbook for 


Community Participation, Princeton University 
School of Architecture and Planning, 1971. 


Straus, David A., Citizen Involvement Network, 


Interaction Associates, Inc., San Francisco, 
1974, 


Susskind, L., et al., Planning for the Future of 


Rockport: An Analysis of Community Needs and 


Recommendations for Action, Department of Urban 
Studies and Planning, MIT and the Town of 
Rockport, Massachusetts, 1974, 


Webber, Melvin M., ‘Alternative Styles for 
Citizen Participation in Transport Planning”, 


Journal: Design Research and Methods, Vol. 7, 
No. 1, January-March 1973. 


APPENDIX. 


Included in this appendix are the UMASS/DPW Bikeways 
Inventory Questionnaires. 
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A. QUESTIONNAIRE COMPLETED BY: 


C. INDICATE THE TYPE OF BIKEWAY EXISTING OR PROPOSED 


Name 
Position 
Address 


Phone Number 


and completion date, if known.) 


1. 


Bicycle path, i.e., a completely separate 
travel way for the exclusive use of bicycles 
either: 


a. within an existing right of way (e.g., 


roads or utility r 


b. within its own right of way 


Bicycle lane, i.e., a portion of the roadway 
set aside for the exclusive use of bicycles, 


delineated by visual or physical barriers. 


Bicycle route, i.e., a travel way shared with 
automobiles. 


Bi walk, i.e., a travel way shared between 
cyclists and pedestrians, utilizing either: 


a. an existing sidewalk. 
b. an existing right of way. 


WHAT IS THE POPULATION OF EITHER: 


1. 
2% 


The town 


Area served by the facility 


(Check appropriate column and state approximate length 


Existing 


Proposed 


ae 


a separate travel way. 


d. other (specify). 


Other type of facility (describe). 


Approximate 
Length 


Completion 
Date 


D. WAS THE PLANNING AND DESIGN CARRIED OUT BY: DO YOU HAVE A BICYCLE REGISTRATION PROGRAM? 
(Check appropriate item) 


The town? ARE BICYCLES ALLOWED ON SIDEWALKS? 
The Department of Public Works? 

The Department of Natural Resources? 

Other state agency (specify) 


Consultant (specify) 


IF THERE ARE NO BICYCLE FACILITIES IN YOUR TOWN 
OR ANY PLANNED, ANSWER THE FOLLOWING. IS IT 
BECAUSE: 


There is no need? 

It is considered a low priority item? 
There are inadequate funds? 

There is inadequate staff and/or expertise? 


It is not realized the federal or state funds 
can be used in certain circumstances? 
Other reasons (specify) 


WHAT TYPE OF ASSISTANCE WOULD BE MOST HELPFUL? 


Planning? 
Funding? 
Construction? 
Other (specify)? 


A. QUESTIONNAIRE COMPLETED BY: grade change? 
other (specify) 
Name 
Position 
Address 
How far is it from the road (specify) 

Phone Number 

Is the road visible from the bikepath? 

IS THE BIKEWAY: (Check the appropriate items) 

If outside a roadway right of way: 

Primarily for commuter use? 

Primarily for recreation use? Does it utilize either: 

Within a densely populated area? i. autility right of way? 

Within a suburban area? di. a railway right of way? 

Within a rural area? iii. other semi~public right of 

Located in mountainous terrain? way? (specify) 

Located in hilly terrain? 

Located in flat terrain? 

For exclusive use by bicycles? (If 

not, please specify other user groups Is it on land that was previously publicly 

such as cross-country skiers, horses, owned? (specify) 

snowmobiles, etc.) 


* 
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Is it on land that was previously privately 
C. IF A BICYCLE PATH, ANSWER THE FOLLOWING: owned? 
(Check the appropriate items) 


If within a roadway right of way: 

Is it limited access highway? Is it on publicly owned land such as parks, 
Is it an unlimited access highway? recreation areas, etc.? (specify) 

Is it a secondary road? 

Is it a one-way road? 

Is it separated from the road by 
a physical barrier: 
i. guardrail? Was the land purchased by eminent domain? 
ii. vegetation? 
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Was the land purchased by agreement? 

Was the land a gift? 

Was the right of access and use of the land 
given but not the title? 


IF A BICYCLE LANE, ANSWER THE FOLLOWING: 


(Check the appropriate items) 


i. 


Is the road: 


A limited access highway? 
An unlimited access highway? 
A secondary road? 

A one-way road? 


Is parking allowed on the roadway? 


Is the bikepath located outside a row of 
parked cars? 
Is the bikepath located inside a row of E. 


parked cars? 


4.a.Were any changes in parking regulations in- 


b. 


Cc. 


iii. 


stituted to accommodate the bikelane 
(specify) 


Were any changes in traffic circulation 
instituted as a result of the bikelane 
(i.e., streets made one-way, etc)? 
(specify) 


Which of the following means are used to 
differentiate bikelane from roadway? 

i. stripes? 

ii. posted signs? 

stencilled signs on bikelane 
surface? 


physical barriers (specify)? 
changes in grade (specify)? 
changes in paving (specify)? 


other (specify) 


What provisions (if any) have been made for 
the safety of cyclists at intersections (l.e., 
additional phases in traffic light cycle, 
different road circulation, etc.)? (specify) 


IF A BICYCLE ROUTE, ANSWER THE FOLLOWING: 
(Check the appropriate items) 


1. Is the road: 


A limited access highway? 

An unlimited access highway? 
A secondary road? 

A one-way road? 


2.a.is parking 
b.Is parking 
i. during 

ii. on one 


allowed on the roadway? 
restricted: 
peak hours? 
side of the road? 

1ii. on both sides of the road? 

iv. at intersections? 

v. How far from intersections? 

c. Are road markings used? (specify) 


d. Were storm sewer grates raised or 
realigned? 


e. State other construction work and modifica- 
tions performed when converting the road to 
a bike route. 


b. Is it on land that was previously publicly 
owned? (specify) 


Is it on land that was previously privately 
owned? 


F. IF A BI WALK, ANSWER THE FOLLOWING: (Check 
the appropriate items) 


d. Is it on publicly owned land such as parks, 
recreation areas, etc.? (specify) 


If within a roadway right of way: 


a. Is ita limited access highway? 
b. Is it an unlimited access highway? 
c 
d 


. Is it a secondary road? 
. Is it a one-way road? 
e. Is it separated from the road by a physi- 

cal barrier: 
i. guardrail? 
ii. vegetation? 

iii. grade change? 
iv. other (specify)? 


e. Was the land purchased by eminent 
domain? 

f. Was the land purchased by agreement? 

g. Was the land a gift? 

h. Was the right of access and use of the land 
given but not the title? 


INDICATE DESIGN STANDARDS USED 


Is the bikeway: 


How far is it from the road? 
. Is the road visible from the biwalk? 
Is the biwalk a converted sidewalk? 


one-way? 
b. two-way? 


2, What is the width of the bikeway? 
(specify) 

3. What is the maximum slope gradient and 
over what distance? 

4. What is the approximate minimum height 
clearance provided? 

5. What is the approximate minimum lateral 

clearance provided? 

What is the pavement surface? 


If outside a roadway right of way: 


a. Does it utilize either: 
i. autility right of way? 
ii. a railway right of way? 
iii. other semi-public right of way? 
(specify) 


H. GRAPHICS AND TRAFFIC CONTROL Has it been necessary to alter the traffic 
(Check appropriate items) lights to accommodate bicycles? 


Are road markings used? Increase the length of a particular part of 
Are signs used? the traffic light cycle? 
Do either of the above: Add another phase to the traffic light 
cycle? : 
mark the route by stating the name of the Other (specify) 
facility, e.g., bikelane, bikeroute, 
etc.? 
mark the route with signs which limit 
automobiles? 
1. bikes only. WHAT ANCILLARY FACILITIES ARE SPECIALLY PROVIDED 
ii. no parking. AS PART OF THE BIKEWAY? 
tii. give way to bicycles. 
iv. other (specify). 1. Rest areas with sanitary facilities? 
2. Rest areas gr picnic areas? 
3. Parking facilities? 
4. Bicycle racks? 
ce. mark the route with signs which either . Bicycle lockers? 
caution cyclists or limit bicycle use? e.g. Lighting? 
1. keep within marked lane. Trash cans? 
ii. stop. Other (specify)? 
1ii. keep right. 
iv. yield. 
v. caution. 
vi. sharp curve. 
vii. other (specify) ARE ADDITIONAL POLICE OR SPECIAL POLICE ASSIGNED 
TO PATROL THE BIKEPATH AREA? 


IF EXISTING, DOES THE FACILITY REQUIRE MORE FRE- 
warn morotists on intersecting roads that QUENT OR ADDITIONAL MAINTENANCE THAN ROADS, SUCH 


they are approaching a bikeway? AS: 
provide information about the area (e.g., 
historic areas or areas of natural inter- . Sweeping (indicate how frequent)? 
est)? (specify) 
Pavement repairs? 


Other (specify) 


FOR WHAT REASON WAS THE FACILITY CONSTRUCTED OR 


FOR WHAT REASONS IS IT PLANNED? 


For safety reasons? 

To increase the pleasure of cycling? 
For both of the above but primarily 
number 1? 

To attract tourists? 

For exercise purposes? 

State other reasons: 


WHAT WAS THE PRIMARY PURPOSE OR PURPOSES OF 
THE FACILITY? 


To connect towns? 

To connect schools to residential 
areas? 

To connect residential areas to 
shops? 

To connect residential areas to 
major industries or industrial parks 
or other places of business? 


To make recreation facilities accessible 


to cyclists? 

To make buildings or sites of historic 
interest accessible? 

To make areas of high scenic value 
apparent? 

Other (specify). 


WAS THE SELECTION OF A ROUTE OR ROUTES BASED 
UPON: (Check the appropriate item. Any 


5 


supporting information regarding subjects covered 
in this part of the survey would be appreciated.) 


1. 


Traffic counts. 


Accident data. 


Public opinion generated by lobby groups 


such as: 


Cycling groups? 

School committees? 
University organizations? 
Concerned public officials? 
Town meetings? 

Active related industries? 
Other (specify). 


Was public opinion sought through: 


Town meetings? 

Newspaper questionnaires? 

Street questionnaires? 

Postal questionnaires? 

(Include a sample if b, c, or d were used 
and if available.) 

Other (specify). 


O. WHAT WAS THE SOURCE OF FUNDS? ARE THERE ANY PUBLICATIONS: 


Town? Available to tourists and cyclists to make 
State? them aware of the facility? 
Federal? 
Private? 
Other (specify). 
Used to inform drivers and cyclists of their 
responsibilities to each other (specify)? 


WAS THE PLANNING CARRIED OUT BY: (Check the 
appropriate item) 


1. The town? IF THE FACILITY IS EXISTING, ANSWER THE FOLLOWING: 
The Department of Public Works? 
Other state agency (specify)? Do use levels for the facility justify ex- 
penditures? 
Has it reduced the number of road 
accidents? 
Consultant (specify)? Has it encouraged a greater use of 
bicycles? 
Is it adequate in size for the number of 
cyclists using it? 
Is it difficult to police? 
Q. WERE THE WORKING DRAWINGS AND DESIGN COMPLETED Is it difficult to maintain? 
BY: (Check the appropriate item) Is the community satisfied with it? 
Are cyclists satisfied with it? 
The town? Are motorists satisfied with it? 
The Department of Public Works? State other problems and advantages or comment 
Other state agency (specify)? on the above questions in this section. 


Consultant (specify)? 


EN DIX 


Land use classification system - MacConnell et al. 

The following is the land use classification system which is used 
by MacConnell et al. in the preparation of land use maps for 
Massachusetts. Its purpose is to describe the nature of the 

land itself, the vegetative cover, or the land use. 


| There are six major land use categories as described on the 
| following pages. 
| 
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One 


Agricultural and Open Lands « 11 Types 


way to classify agricultural and open land is by the yegetation which 


it supports. To a degree, yegetatiye cover defines the land yalue, its aesthetic . 


quality, 


its value for wildlife, and its potential for other uses. Vegetative 


cover, land use and the nature of the land itself are the basis of all the 
land classifications in this study. 


T 


TU - 


AO = 


CB - 


PL - 


is tilled or tillable crop land which is or has recently been inten- 
sively farmed. The boundaries on the ground are usually sharply 
defined and well maintained because the land is valuahle. The land 
supporting farm buildings is included as part of this type. 


is unused tillable land which has not recently been tilled and is 
not part of an agricultural unit. This kind of land occurs near 
growing urban areas and it is usually mowed annually to maintain 
its value, 


is pasture or wild hay land which is not suitable for tillage due to 
steepness of slope, poor drainage, stoniness, or lack of fertility. 
This land has less sharply defined boundaries and often has occasional 
scattered shade trees for the grazing animals. 


is abandoned field which is reverting to wild land. Woody vegetation 
and grass are abundant but tree crown cover is less than 30%, If the 
tree crown cover were greater than 30%, the land would be classified 
as forest. This land is highly productive of wildlife. Most of 

this land was pasture or wild hay land before abandonment. 


is productive fruit orchard. 


is abandoned orchard. In addition to the decadent fruit trees, grass 
and woody vegetation are abundant in this type. 


is productive cranberry bog. Abandoned cranberry bog soon succeeds 
to a wetland type usually becoming shrub swamp (SS). 


is land supporting nurseries. This type would include greenhouses and 
land adjacent to them as well as lands supporting horticultural 
specialties, ornamentals, shrubs and Christmas trees. 


is the heath plant community as well as grass, shrubs, and other low 
vegetation found on poor sandy soils on Cape Cod and the adjacent 
islands. 


is open sand areas which may support scattered herbaceous yegetation. 
Sandy beaches are a separate outdoor recreation type. 


is powerlines or buried telephone lines, gas or oil pipe lines or 
other right-of-way 100 feet or more in width maintained through 
wooded areas. Where powerlines cross agricultural or wetland and 
require no maintenance they are typed as the vegetative type or the 
land use permitted under then, 


Agricultural or Open land = ‘7.2 


Type groups 


WA-(O.NCB) | 0-( AF AO;PL,SH) 


The 11 agricultural or open land types are grouped into five types for 
coloring on 1:24,000 scale maps. These five types will be used on maps 
made at a later date at a scale of 1:63,360 (1" = 1 mile) and the grouped 
types will use the symbols shown below. Next to the grouped types in: 
parenthesis is the symbol for the types in the group and next to that is 
the wax-based Eagle Prismacolor or Castell color pencil used to color the 
type group. Since there are 28 type groups, careful selection of colors 
must be made in order for the eye to detect differences between them. 


EA -~ Extensive Agriculture (P) Eagle 918 

IA - Intensive Agriculture (T, TU) Eagle 9h1 
WA - Woody Perennials (0, N. CB) Eagle 923 

O - Open Areas (AF, AO, PL, S) Eagle 917 

H - Heath (H) Castell 134 


f 


Forest Lands - 40 Types 


Forested land is classified by a system which describes the forest by 
species, height and density. Species differentiation is necessary because 
some species have greater value for wood products, for wildlife habitat, or 
have 4 greater resistance to recreational impact than do others. Height 
indicates tree size, while density determines light conditions under the 
stand and the likelihood of lesser vegetation growing under it. Species 
height and density together help to determine the visual quality of the 
forest. Tree species groups are designated by letters as follows: 


S - softwoods constitute at least 80 percent of the stand. 
H ~ hardwoods constitute at least 80 percent of the stand. 
HS ~- a mixture of hardwoods and softwoods with hardwoods predominating. 
SH - a mixture of softwoods and hardwoods with softwoods predominating. 
P ~ forest plantations are indicated by prefixing the symbol P to the 
forest type symbol. 


Tree height classes are designated by the numbers 1 through 6. 


1. ‘1 ft. = 20 ft. 
2. 21 ft. = bo ft. 
3. 241 ft. = (60: ft. 
kh, 61 ft. - 80 ft. 
5. 61 ft. -100 ft. 
6. Uneven heights (three or more height classes represented) 


The density classes are designated by letters. 


A. High density, 81 to 100 percent crown closure. 
B. Low density, 30 to 80 percent crown closure. 


Density classes are not applied to 1 and 6 height class trees because 
it is difficult to interpret end not meaningful. This code method of classi= 


fying or typing forest stands lists species, height, and then density as in 
the following examples: 


Forest Land “yz. 5 


Type groups 


H2A is a hardwood stand 21 to 40 feet in height with high density. 
HSSA is a mixture of hardwoods and softwoods with hardwoods predomi- 
nating. The stand is 81 to 100 feet tall with high density... 


The 4O forest types are grouped into seven types for coloring on 1:24,000 
scale maps. These seven types will also be used on maps made at a scale of 
1:63,360 (1" = 1 mile) and the following group type symbols will be used: 


SSF - small softwood forest (S) 1, 2 and 6 heights Castell 161 

LSF = larger softwood forest (S) 3, 4 and 5 heights Castell 155 

SMF - small mixed wood forest (SH and HS) 1, 2 and 6 heights Castell 167 
LMF ~ larger mixed wood forest (SH and HS) 3, 4 and 5 heights Eagle 911 
SHF - small hardwood forest (H) 1, 2 and 6 heights Eagle 913 

LHF - larger hardwood forest (H) 3, 4 and 5 heights Eagle 910 

PF - plantation forest (P) all plantations Eagle 9hh 


Wetlands - 11 Types 


The wetland classification is a modification of that used by the Office 
of River Basins of the U. S. Fish and Wildlife Service. That classification 
was simplified so that wetland separation could be accurately made on the 
1:20,000 scale aerial photographs used in the study. Wooded swamps may be 
located by forest type symbols over the swamp symbols shown on the underlying 
U.S.F.S. map. Areas of wooded swamps are not kept separate from other forested 
areas in this study. The swamp situation on the U.S.G.5. maps is not verified 
by photo interpretation since wooded swamps cannot be interpreted on "leaves on" 
1:20,000 scale air photos. They can be interpreted on 1:12,000 or larger scale 
"leaves off" spring photography. 


SF - is seasonally flooded basins or flats. This type occurs principally 
on stream floodplains and the most common plants are grasses and 
herbaceous species. The soil is waterlogged or covered with water 
during spring freshets, but well-drained during the growing season. 
This type is difficult to recognize on summer aerial photographs 
because it does not support a distinctive vegetation complex. 


B - is bog. The typically acid, peaty soil is waterlogged and supports 
a distinctive plant community which usually includes most of the 
following: heath shrubs, cranberries, pitcher plants and sedges. 
Scattered black spruce, tamarack and red maple may be present. A 
mat of sphagnum moss is the most characteristic feature of bogs. 


S5 ~ is shrub swamp. The soil is waterlogged during the growing season 
and is often covered with as much as six inches of water. Common 
woody species are alder, buttonbush, dogwood and willow. Sedges 
are usually present in tussocks. 


M - is meadow. The soil is waterlogged through most of the growing 
season and surface water is present only for a short period during 
the spring. Vegetation is predominantly grasses, rushes and sedges. 
Rushes, which grow in the wetter parts of many meadows, photograph 
very darkly making this type easy to identify. 


Fresh and salt water wetlands Fig 4 


Type groups 


SM - is shallow marsh. This type is wetter tham meadow. The soil is 
completely waterlogged and often covered with up to six inches of 
water during the growing season. There is usually some open water 
and the predominant, vegetation is emergent, including such plants 
as cattails, bulrushes, burreed, pickerelweed and arrowhead with 
some grasses and sedges present. 


DM - is deep marsh. Water depth ranges from six inches to three feet. 
Fairly large open water areas are bordered by, or interspersed with, 
emergent vegetation like that found in shallow marsh. Floating and 
submergent plants such as water lilies, duckweed, watershield and 
pondweeds are also present. 


W- is open water in lakes, rivers and large streams. Water depth is 
greater than three feet during the growing season. The boundary 
of coastal water is located by drawing a line at the river mouth 
to connect the edges of the coastline, or man-made features like 
roads, railroads or bridges crossing rivers or inlets are used to 
establish it. 


BP - is beaver pond. These ponds resemble one or more of the above types 
but they owe their origin to beaver. 


TSM - is tidal salt marsh which is flooded twice daily. Vegetation is 
primarily saltmarsh cordgrass. 


ISM - is irregularly flooded salt meadows, flooded at monthly high tides 
and during severe storms. Vegetation is primarily saltmeadow cord- 
grass, saltgrass and black rush. 


DSM - is ditched salt meadow whic® has been ditched for mosquito control 
or for agricultural purposes. Vegetation is the same as ISM. 


The 11 wetland types are grouped into four types for coloring on 1:24,000 
scale maps. These four types will be used on 1:63,360 scale maps employing the 
following group type symbols: 


W- open freshwater (W) Eagle 919 

FW - shallow freshwater wetland (SS, M, SM, SF) Eagle 920 
DW - deeper freshwater wetland (DM, B, BP) Eagle 906 

SW - saltwater wetland (TSM, ISM, DSM) Eagle 933 


Mining or Waste Disposal Areas - 5. Types 


Mining in Massachusetts is mainly for sand, gravel or stone. Waste disposal 
areas occupy much space and they usually have unsightly characteristics. 


SG - Sand or Gravel ~ This land is used for the extraction of sand or gravel. 
OM - Other Mining - This land is used for the extraction of stone and materials 


other than sand or gravel. Mining sites, though ugly to most, are 
fascinating to rock collectors. 


Mining and waste disposal areas Fug 


Type groups 
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D - Dump - This land is used for dumping waste and refuse materials such 
as tin cans. Active sanitary land fills would fall into this class. 
Once revegetated, these lands fall into one of the other land-use 
categories. 


DA ~ Automobile Dumps - Automobile, graveyards or active automobile junk 
yards. 


FB - Filter Bed - This is land and associated buildings used for treating 
liquids containing organic or chemical matter. 


The five mining and waste disposal types are grouped into two types for 
coloring on 1:24,000 scale maps and the following group symbols will be used 
on 1:63,360 scale maps: 


M - Mining land (SG, OM) Eagle 914 
WD ~ Waste disposal (D, DA, FB) Eagle 948 | 


Urban Land ~- 22 Types 


Land classified as urban for the most part encompasses a large number of | 
people living and working in closely ordered structures in a confined land 
space. Urban limits are at the border of the block street pattern or just 
beyond it. Each urban type includes the access roads, parking facilities and 
other features which go with the complex. Industrial, commercial, residential 
and transportation lands make up the urban type. 


UI - is heavy industrial land containing facilities for the manufacture, 
storage and assembly of raw or partially processed products such as 
machinery, metals, chemicals, petroleum, or electrical power. Such 
industries often have large smokestacks and large storage areas. 
Warehouses and transportation facilities for bulk products and an 
open and interrupted street pattern characterize this type. Air 
and water pollution as well as unsightliness are often characteristics 
of heavy industry. 


UL ~ is light industrial land containing facilities for the manufacture or 
assembly of smaller, partially processed products such as electronics, 
appliances, and other secondary process products. Large smokestacks 
or raw material storage facilities are never present, air and water 
pollution are seldom a problem, and light industries are not apt to be 
unsightly. Many modern light industries are well landscaped and are 
indistinguishable from commercial activity on aerial photographs. 


UC - is commercial land predominantly used for distribution, or merchandizing 
goods and services. Stores, hotels, offices, parking garages, apartment 
buildings and smaller warehouses are usually set close to streets having 
a close pattern. Trees are rare in downtown commercial areas. Most of 
the city people not living in residential areas live here. This type 


includes modern, landscaped commercial buildings away from the urban 
core. 


UA 


URM 


is highway commercial land used for merchandizing goods and services 
to the traveling public away from urban centers. Gas stations, 
motels, restaurants, drive-ins and stores located in strips along 
major routes of travel make up this type. 


is. shopping centers away from the urban ccre which are surrounded 

by large parking lots and may have some tandscaping and trees as 
part of the complex. Theatres are often located in shopping centers 
to take advantage of the parking. 


is public or quasi-public land with "grounds" and green space which 
contains facilities to serve large numbers of people. Examples are: 
schools, colleges, churches, hospitals, state hospitals, prisons, etc. 
When located in the urban "core," public buildings without "ground 3" 
cannot be identified on air photos and they would be classified UC. 


is "garden" apartments which are usually located outside the "core" 
city, are set back from the street, have some “grounds” and may have 
attached recreational facilities like swimming pools and tennis 
courts. Apartments without "grounds" in the "core" city are typed 
UC. 


is tenaments, town or row houses or apartment buildings set close to 


_ streets having a close pattern. They are for the most part three or more 


stories in height which helps distinguish them from URH, which are less 
than three stories tall. Some goods or services are sold here, but the 
area is predominantly used for high density urban living. 


is high density urban residential land used for homes which are spaced 
closely, set back from the street, and arranged in orderly rectangular 
patterns on lots less than 1/4 acre in size. Nearly all the street 
frontage for these building lots is in the vicinity of 50 feet and many 
of the streets are laid out at 200' intervals. There are about eight 
dwelling units per acre. These are usually located in older urban 
areas, or are cottages near the ocean, or are mobile home parks. 


is medium density residential land used for homes which are spaced 
closely and arranged in orderly curved or rectangular patterns and 
set back from the street on lots which are predominately 1/4 or 1/2 
acre in size. Most of the street frontage is 100' in width and there 
are two to four dwelling units per acre. 


is light density residential land with lot sizes from 1/2 acre to one 
acre in size. Most of the lots are one acre in size and there is one 
dwelling unit per acre. 


is open, very light density residential land with large lots from one 
acre to two acres in size. 


is very light density, forested, residential land with large lots greater 
than one acre in size with forest cover. In this type only space for 

the house and a small lawn are cleared in the forest. More than 75% 

of the forest is left intact in this type where the lots are predominantly 
two acres in size. 


UE 


UCR 


UO 


UTA 


UTW 


UTR 


UTT 


is estates three acres or more in size with extensive lawns, gardens, 
shrubs and other "grounds." 


is clustered residential land with clusters of three to ten domestic 
dwellings in farming or forested areas. 


is open undeveloped iand which is lying idle in the midst of urban 
areas or adjacent ta them. Such land awaits an opportune time fer 
development. This type includes land which has been cleared for urban 
development of an unknown kind. 


is airports with landing strips, hangers, parking areas and related 
facilities. Small airfields without runways, hangers ar other 
specialized facilities are not typed as airports. 


is docks, warehouses and related land-based storage facilities for 
water transportation and commercial fishing. Liquid storage facilities 
like tank farms may be part of this type. 


is railyards, terminal freight and storage facilities as well as rail 


stations for passengers. This type may include liquid storage facilities 


like tank farms. 


is terminal freight and storage facilities for truck freight including 
liquid storage facilities. Bus terminals are included in this type. 
Transportation facilities which are part of an industrial complex are 
included as part of the industrial type. 


is divided highways with 200 feet or more of right-of-way width. 
Narrower roads show on U.S.G.S. maps, but do not have their right- 
of-way mapped or measured for area. 


is cemeteries. The cross symbols for older cemeteries are already on 
the U.S.G.S. base map. Wew cemeteries are added to the map. The area 
of cemeteries greater than 3 acres in size is measured. 


The twenty-two urban types are grouped into six types for coloring and the 
following 


Ur 
UC 
URD 
URL 
UT 
UO 


group symbols will be used on 1:63,360 scale maps. 


Industrial land (UI, UL) Castell 127 

Commercial land (UC, UH, US) Eagle 922 

Dense, residential land (UA, UT, URH) Castell 183 

Low density residential land (URM, URL, URO, URF, UE, UCR) Eagle 916 
Transportation land (UTA, UTW, UTR, UTT, HW) Eagle 967 

Urban open (UO, UP, +) Eagle 908 


Outdoor Recreational Facilities - 15 Types 


Outdoor recreation types are either water based, mainly for participation, 


mainly for spectators, or are environmental in character. 


includes the recreational complex: access roads, parking facilities, buildings 
and other related facilities. State parks, state forests, or town forests are 


Bach recreational type 


typed as forest land since they have no distinguishing features on aerial 
photographs. Many of these, however, are shown on the U.S.G.S. base maps, 
but their area would be computed as forest in this study. Campgrounds were 
not typed because they could not always be located under forest. canopies. 


Water based recreation 
RM - is marinas or boatyards. 


RFB ~ is freshwater sandy beach. This type includes bathhouses, parking 
and related facilities. 


RSB - is saltwater sandy beach. This type includes bathhouses, parking 
and related facilities. 


RS ~ is swimming pools. The complex including bathhouses and parking 
facilities must be three acres or more in size to appear on the maps. 


Participation recreation 


RC - is tennis courts. The complex must be three acres or more in size 
to be mapped. 


RG - is golf courses. This type includes the club house and associated 
recreation facilities. If tennis or swimming facilities at country 
clubs exceed three acres they will be typed as RC or R&S; if not, 
these recreation facilities will be part of the RG type. 


RD - is golf driving ranges, skeet shooting ranges, archery ranges, etc. 


RPG - is playgrounds. Playgrounds have a conglomeration of many types of 
facilities which may include tennis courts, swimming pools and ath- 
letic fields. If, however, any of these are three acres or more in 
size, they are separated out. 


RSK ~- is ski areas for alpine skiing or ski jumping. This includes ski 
trails with the wooded space between them as well as the base 
facilities and parking area. Cross-country skiing trails cannot 
be located on air photos. . 


Spectator recreation 


RT - is race tracks for horses, dogs or cars. 
RA ~ is athletic fields and stadiums. 

RAP - is commercial amusement parks. 

RFG — is fairgrounds for agricultural fairs. 
RI - is drive-in theaters. 


Environmental recreation 


RP — is an urban park or "common" which is intensively used "green space" 
in the city. A zoo would fall in this class. 


The 15 recreation types are grouped into four types for coloring and 
the following symbols will be used on 1:63,360 scale maps: 


WR - Water based recreation (RM, RFB, RSB, RS) Eagle 929 

PR - Participation recreation (RC, RG, RD, RPG, RSK) Eagle 932 
SR - Spectator recreation (RT, RA, RAP, RFG, RI) Castell 130 
FR ~ Environmental recreation (RP) Eagle 934 


Outdoor recreation tacilities Fig, 7 
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APPENDIX. 


Included in this appendix are the Scenic Definitions 
(Denig, Holden, 1975). 
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FIGURE. 7 


TERRAIN LANDSCAPE TYPES COMPONENTS 


TYPICAL PLAN VIEW 


») 


aly 


DESCRIPTIVE CRITERIA 


1° STEEP HILLS: This terrain type is marked 
by hills of approximately 500 feet of rel- 
ative elevation and whose slopes are mostly 
greater than 10%, averaging between 15 and 
25%. Crestlines are often quite rugged in 
appearance. There are many valleys, most 

of which are narrow, c. 's to 3/4 miles wide 
at the valley floor. Some small plateau 
areas may be present within this landscape. 
Rough or jagged peaks can often be a feature 
of this steep hill category, giving this type 
a Mountainous appearance, e.g. the Taconic 
region.. 


2 ROLLING HILLS: This terrain type differs 
from steep hills primarily on the basis of 
its softened and more regular configurations. 
Some slopes may reach 20%, but most will be 
below 10% on the average. Valley floors in 
rolling hill regions will be less con- 
stricted than those in the steep hills areas, 
averaging from 1 to.1 and 1; miles across 

and perhaps even greater. 


3 UNDULATING AND FLAT LAND: Variations in 
elevation.average less than 200 feet, and 
may be almost imperceptible in some areas. 
Although some well-defined hills may be 
present, they are conspicuous anomalies. 
Valleys are quite expansive and almost un- 
defined, basically of the low-profile flood 
plain variety. There is no true sense of 
valley enclosure in this type, although 
variations in the ground plane coupled with 
immediate out~-and-fill of the road, may be 
sufficient to act as an occasional screen for 
views to the immediate highway. corridor in- 
many specific cases. 
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TERRAIN LANDSCAPE TYPES COMPONENTS, con't, 


TYPICAL PLAN VIEW 


DESCRIPTIVE CRITERIA 


4 COASTLINE: This refers to the entire 
"coastal zone' which includes the ocean 
shoreline, the contiguous beach/dune area, 
back dunes and tidal marshes, estuary dis~ 
tricts and the generally flat areas near 
the coast. The ocean is always nearby, if 
not actually present. Where delineation 

of the coastal zone is difficult, a line 10 
miles from the shoreline can be employed to 
simplify delineation of the coastline type 
from the interior flat and undulating land 
areas. 
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FIGURE 8 


LAND USE LANDSCAPE TYPE COMPONENTS 


TYPICAL PLAN VIEW DESCRIPTWE CRITERIA 


A. METROPOLITAN: This is an expansive urban 
development whose pattern falls into the 
typical inner city/ city neighborhoods/sub- 
urban pattern. Suburban fringes will also 
be marked by rapid development especially 
along major highways. In Massachusetts, 
only 3 areas fall into this type: greater 
Boston, Worcester, and Springfield. 


B. REGIONAL CITY: This type is marked by 
an urban core with a large commercial and 
public building complex. Regional cities 

may have small “suburban” attachments but 
population densities and the extent of de- | 
velopment is much lower than the metropoli- 
tan type- Examples in Massachusetts would 
be Pittsfield, Northampton, Greenfield, | 
Fitchburg, Brockton, and Fall River. | 


C. TOWN-FARM: This landscape is typified 
by small concentrations of development from 
small dispersed village centers to concen 
trations up to several thousands in popu- 
lation within a basically open rural land- 
scape context ("Farm" here refers to tilled 
land,. pasture land, truck farm areas, and 
natural meadows and is actually any size- 
able-area of open-space). About 1/3 to 
of the land is in consolidated open space 
districts. Examples would be Hadley, Sun- 
derland (southern half), Hatfield, Amherst 
would still be a town-farm landscape although 
it is rapidly changing into a regional city 
due to extensive growth patterns in recent 
years. 
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LAND USE LANDSCAPE TYPE COMPONENTS cont. 


TYPICAL PLAN VIEW DESCRIPTVE CRITERIA 


D. TOWN-FOREST: Probably the most typical 
single landscape in Massachusetts, town- 
forest land-use patterns have the. same de- 
velopment pattern as town-farm areas. But 
such population concentrations occur in a 
generally closed context due to heavy tree 

. cover. While sizeable cleared spaces may 
be interspersed within the wooded areas, they 
are infrequent and rarely extensive enough 
to create a feeling of openness. A strong 
sense of enclosure is generally only modi- 
fied by topographic variation which raises 
and lowers the tops of the treeline. Ex- 
amples would be Conway, Shutesbury and 
Williamstown. 
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APPENDIX 


Included in this appendix are the UMASS/DPW Bikeways 
User Questionnaires. 
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BIKEWAYS QUESTIONNAIRE 
7 = HOUSEHOLD = 


You and the members of your household are being asked to answer 
this questionnaire about the ways in which you use your bicycles. 
The information that the town of gathers from this sur- 
vey will be used to determine where and what kind of bicycle 
facilities should be provided for the town. The number of people 
responding to this questionnaire will also help determine whether 
the federal or state government will help pay the cost of any 
planned facilities. 


It is therefore very important that you and the other members of 
your household answer this questionnaire as quickly as possible 
. and return it to a collection bin at one of the following 
locations: 


Or mail it to the following address before 


Only answer one of the questionnaires per household. 


Thank you for your cooperation. 
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BIKEWAY QUESTIONNAIRE 


ZIP CODE 


How many persons live in this household? 


How many automobiles are registered to 
your household? 


How many members and what are the ages of 
bicycle users in your household? 
(Indicate number of users in each age group) 


5-11 Yrs. 12-18 Yrs. 1925 Yrs. 


26-35 Yrs. 36-49 Yrs. Over 50 Yrs. 


In the next section of the questionnaire, please 
indicate your ansers by entering the number of 
persons in each category. 


4. How often and for what purpose do members 
of your household use their bicycle(s)? 


(Please check the appropriate column: 
DA = Daily, WK = Weekly, OC = Occasionally, 
NA 


Not Applicable.) 


TRIP PURPOSE 


RECREATION 
Park -— Sports 


COMMUTER 
Work - School 


| 
i 
NON-RECREATIONAL 
Shopping - Visiting} 


5. 


If safe bikeway facilities were provided, how often and for what 
purposes would the members of your household use their bicycle(s)? 


TRIP PURPOSE DAILY WEEKLY OCCASIONALLY NOT APPLICABLE TOTAL 


i 


RECREATION 
Parks - Sports 


COMMUTER 
{ 


Work - School ; i 


NON-RECREATIONAL . 
Shopping - Visiting i 


Do you think that bicycle facilities in your locality proyide adequately for the needs of the 
cyclist? YES NO 


In which of the following ways do you think bicycling facilities could be improved? 
Providing bicycle parking racks in heavily used areas. 
Safety education for bicyclist and automobile drivers. 
Providing areas reserved exclusively for bicycles on raodways (Bikelanes). 
Providing bicycle paths completely separated from roadway (Bikepaths). 
Marking routes along roads for bicyclists to follow,no separation from cars. 


Other (Please specify). 


8. What discourages you most from using your 


ed bicycle? 


Drivers don't respect the bicyclist's 
right to the road. 


Cars travel too fast along the roads on 
which I would like to ride. 


There are too many potholes in the roads. 


Too much sand, glass and other debris on 
the road. 


Bicycle too easy to steal. 


Other (Please specify). 


When you ride your bicycle along roads 
that have heavy automobile traffic, which 
of the following are important reasons 
for doing so? 

Fewer stop signs. 

Less cross traffic. 

Shorter distance. 

Fewer hills. 

Better road surface. 


More attractive scenery. 


The only way to get which I am 
going. 


Other (Please specify). 


10. 


11. 


Have you or other members of your household 
ever been involved in bicycle/auto accident? 
If so, please indicate the following. 


Injured Number of members 
involved in bike/ 
auto accidents 


Where, if the choice were yours, would you 
like to ride your bike within your 
community? (Street Names) 


TRANEYOU FOR COMPLETING “THIS QUESTPRAIFE. 
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DRIVE ¢ BIKE CAREFULLY. 
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BIKEWAYS QUESTIONNAIRE 
= SCHOOLS = 


The government in your town wants to make it safer for people 
to ride their bicycles. In order to do this, they need to 

find out more about where people go on bicycles and what kinds 
of things make them feel unsafe when they ride. You can help 


your town by carefully answering the questions on this survey 
that apply to you. 
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What is the name of your school? 


et 


What grade are you in? 


How old are you? 


How many miles from school do you live? 


Less than one 
one to two 
two to four 
More than four 


you have a bicycle? Yes No 


How do you usually get to school in the morning? 


a. I walk 

b. I take the bus 

c. i ride my bicycle 
d. Travel by car 


ANSWER THESE QUESTIONS ONLY IF YOU HAVE A BICYCLE. 
IF YOU DON'T HAVE A BICYCLE, GIVE THIS FORM BACK 
TO YOUR TEACHER. 


7. How often do you use your bicycle (Check one)? 


a. Every day 
b. A couple times a week 
c. Less than once a week 


GOING YOU 
= Ze WAY Then 


WELL. NEARLY Ke WAU, THERE APE ONLY 18 QUESTIONS » }) 


_To Town 


Sporting Facilities 
To Movies 


8. How often do you use your bicycle to get to the 
following places? (Please check the appropriate 


column, DA = Daily, TW = two - three times per 
week, OC = Occasionally, RA = Rarely. 


DA | TW oc 


To School 
To Wor 


LEE 


To Loca ops 
To Shopping Centers 
To Libraries 


To Ball Fields, Swimming Pools 
‘Tennis Courts and Other 


To Parks 


9. In addition to riding your bicycle for the above 
reasons, how often do you ride your bicycle for 
any of the following reasons? 


For Pleasure 
For Exercise 


For Sightseeing (Scenic and 
Historic Sites) 


If safe bikeways were provided, how often would 
you use your bike to get to the following places? 


To School 


To Work 
To Town 


To Local Shops - 
To Shopping Centers 


To Libraries 

To Ball Fields, Swimming Pools 
Tennis Courts and Other 
Sporting Facilities - 

To Movies 


11. If safe bikeways were provided, how often would 
you use your bicycle for the following reasons? 


_For Pleasure 

For Exercise 

“For Touring 

For Sightseeing (Scenic an 
Historic Sites) 


12. If you do ride your bicycle to school, how safe 
do you feel doing it? 


Very safe 
Safe 

Not too safe 
. Very unsafe 


° 


ano p 


13. What scares you most when you ride your bicycle? 
(Check two things) 


a. Cars speeding by 

b. Riding on busy streets 

c. Crossing busy streets 

d. Holes in the road 

e. Sand, glass or other trash 
on the roadway 


f. Something else? (Please explain) 


14. 


15. 


16. 


17. 


18. 


If you do not ride your bicycle to school, which 
of the following are the two most important 
reasons why you don't? 


a. Too far to ride 

b. Parents don’t let me 

ec. Afraid of getting bicycle 
stolen 

d. No place to park bikes 

e. Too many hills to climb 

f. Too many things to carry 

g. It's easier to get to school 
another way 

h. There is no safe way for me to 
get to school.on a bike 


Would you ride a bicycle to school on nice days 
if they made it safer for bicyclists to get 
there? 


Yes No 


Have you ever ridden on a bicycle path made for 
bicycles only? 


Yes No 


Would you like to see bicycle paths built for 
people in your neighborhood? 


Yes No 
What do you think would be the best thing that 


the government could do to make it safer for 
bicyclists? 


ROAD USER SURVEY 


9. Where will you park your bicycle when you 
reach your destination; 


Cyclist stopped on Street 
heading (N, S, W, E). 


Day & Date Do you feel safe riding your bicycle along 


this road? Yes No 


ee Te re AA tT, 


Time 
What can be done to improve cycling in your 
Cyclist's Age ee eS aneat 


Where are you going: 


sis To school library 

To work the movies 

To local shops the park 

To shopping center To the ballfield, 
swimming pool, 

Other (specify) tennis courts or 


other sporting 
facility 


If you are not riding to anyplace in 
particular which of the following reasons 
are you riding for: 

pleasure 

exercise 

touring 

sightseeing (scenic & historic sites) 
How frequently do you use this route for 
bicycling: 

Daily Biweekly Occasionally 

Rarely 


APPEINDIX 


Included in this appendix are the UMASS/DPW Bikeways 
Planning Publications: 


1. Bikeways: Definitions 

2. The DPW Bikeways Planning Process 
3. Bikeways: Funding 

4. Bikeways: Design Standards 

5. Bikeways: Demand Determination 
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DEFINITIONS 


The following definitions and additional material are intended 
to develop a braader understanding of the potential limitations 
and requirements inherent in various types of bicycle facilities. 


Although the definitions are to some extent exclusive in that 
they refer primarily to bicycle and pedestrian facilities, they 
are only intended to provide planners with a common terminology 
for classifying facilities. The DPW encourages investigations 
of compatible multiple uses of bikeways. 


. BIKEWAY IS A GENERAL TERM DESCRIBING ANY FACILITY RESERVED EX- 
bikeway CLUSIVELY OR PREFERENTIALLY FOR BICYCLE TRAVEL OR A SHARED 
FACILITY WHICH ALLOWS SAFE AND COMFORTABLE BICYCLE TRAVEL. 
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INPEPENDPENT PISTANCE 


BIKEPATH IS A COMPLETELY SEPARATE TRAVEL WAY FOR THE EXCLUSIVE 


bikepath (PREMOUSLY CALLED A‘cLAgss x" ) USE OF BICYCLES. They may be either within an existing right 
of way or on a completely new right of way. 


SiDE BIKE ROADWAY BIKE. 
WALK LANE, LANE 


UNPROTECTED BIKELANE. 


BIKELANE IS A PORTION OF THE ROADWAY SET ASIDE FOR EXCLUSIVE 
BICYCLE USE, DELINEATED BY VISUAL OR PHYSICAL BARRIERS. They 


may be either indicated by a painted line or change of material, 


outside or inside a row of parked cars, or separated from auto- 
mobile lanes by a physical barrier. 
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WALK 


BIKEROUTE IS A TRAVEL WAY SHARED WITH AUTOMOBILES WHICH IS 


PROTESTED BIKELANE 


(remmousix cauiED A‘crase ir") b | kela ne 


4 
APPROPRIATELY CONSTRUCTED, MAINTAINED AND SIGNED FOR THE CON- (PREVIOUSLY CALLED AcLase TL") bikeroute 


VENIENCE AND SAFETY OF ALL USERS. They are roads of low 
intensity use which are suitable for multipurpose use. 


3. 


: BIWALK IS A TRAVEL WAY SHARED BETWEEN CYCLISTS AND PEDESTRIANS 
biwalk WHICH IS APPROPRIATELY CONSTRUCTED, MAINTAINED AND SIGNED 
FOR THE CONVENIENCE AND SAFETY OF ALL USERS. They may be 
existing sidewalks that are converted for multiple use or 
separated paths built specifically for the purpose. 
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BIWALK - CONVERTED SIDEWALK 
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IMPLICATIONS OF DEFINITIONS 


Although the primary consideration in bikeway construction has 
been cost and the safety of roadway users, other factors can 
significantly affect the way we view a proposal for a bikeway. 
The purpose of this section ts to introduce some of these 
elements and suggest why they are relevent considerations. The 
intention is not to present any final judgements, but merely 

to generate ideas which will lead to a broader understanding 

of the constraints and opportunities inherent in the various 
types of bikeways. 


BIKEPATHS 


Recent changes in the U.S. Department of Transportation regula- 
tions provide that in certain circumstances, Federal Highway 
Trust Funds can be spent to purchase separate rights of way 

for bikeways. This relaxation of regulations broadens consid- 
erably the pot&ntial routes which a bikepath can follow and 
still receive federal funding under Section 124 of the Federai 
Aid Highway Act of 1973 (see: Federal Aid Highway Programming 
Manual: Transmittal 18, March 8, 1974). 


As a result, possible federally funded routes for bikepaths 
may include not only existing highway rights of way, but also 
electrical and other utilities rights of way, areas adjacent to 
waterways (e.g., canals), abandoned railroad right of ways, 

and other purchased rights of ways. 


{n urban areas, bikepath construction can be undertaken as 
part of a brOadscale effort to upgrade areas of the city or 
town in need of beautification. (An extremely exciting pro- 
posal of this sort is now being considered for Witchita, 
Kansas.) These areas could include riverfronts or blighted 
areas. The result of this sort of project can be not only an 
improvement for bicyclists, but also a change for the better 
in the overall city environment. Other potential areas for 
bikepath development include recreation areas, parks, and 
conservation areas. 
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Design considerations of bikepaths will be geared exclusively 
to bicycle users. Thus, grades, radii of curves and construc~ 
tion requirements will reflect the special non-motorized and 
slower character of bicycle travel. Also important are direc- 
tional and cautionary signs, appropriate (properly scaled) 
lighting and the overall aesthetic qualities of the alignment. 
Grade crossings of bikepaths and roadways must be designed to 
insure adequate sight lines for both auto drivers and cyclists. 
This may include banning automobile parking in areas where 
sight lines would be interrupted. 


In non-urban areas, bikepath planning must consider the cyclists 
need for rest facilities. Unless the route links nearby towns, 
special facilities will have to be provided. 


In planning bikepaths, careful consideration of possible natural 
limitations will need to be undertaken since realization of the 
plan will require extensive groundbreaking and construction. 


Another consideration in bikepath construction will be mainten- 
ance responsibility. This activity will require more thorough- 
ness than it does on highways. To a bicyclist, even small 
potholes in the roadway and minor debris cause inconvenience 
and potnetial danger. Plans must include provision for frequent 
mechanical sweeping. 


An unfortunate reality of our time is the need for extensive 
policing of public areas. Bikepaths will be no exception. A 
possible solution would be to equip the policeman assigned to 
the area with a bicycle or motor scooter. 


Specific Advantages of Bikepaths 


SAFETY 1. Provides the most safety against accidents with motorized 
vehicles. 


HEALTH 2. Makes possible sufficient separation of bicyclists from 

existing roadways. This mitigates health hazards resulting 
from concentrations of exhaust fumes and diminishes apparent 
road noise levels. 


If properly designed, a separated path will be more appeal-~ 
ing than other types of facilities. Although they 

may be more costly in the short run, over the long run 
higher usage levels will justify these added costs. 


Limitations to Bikepath Development 


1. In areas of intensive land use (e.g., centers of cities) 
there may be inadequate space for siting of completely 
separated bicycle facilities. 


The initial cost of a bikepath is often higher than initial 
costs of other bicycle facilities. (As has been pointed out, 
increased usage could offset these higher initial costs.) 


BIKELANE 


Separate lanes exclusively for use by cyclists created on 
existing roadways can significantly increase the safety of 
cycling. These are appropriate where land is scarge but 
significant bicycle use exists. 


For greatest cyclist safety, a physical barrier between the 
lane and auto roadway should exist. Thiscan easily be done 

by placing the parking lane between traffic and cyclists. 

Other solutions include use of planting boxes , curbs, parking 
lot bumper blocks, or other types of raised barriers. Simple 
lane stripes can also be appropriate, By altering parking 
regulations on a street and moving the center line of the 

road, it is often possible to create enough free space to 
accommodate a bikelane. There are a number of other acceptable 
possibilities. Although bikelanes will separate bicycles from 
parallel traffic, at intersections, hazards from turning vehicles 
and cross traffic exist. Cautionary signs and unobstructed 
sight lines are required for motorists',as well as cyclists’, 
safety. The safest intersections for bikelanes are those with 
traffic signals. 


Recent studies show that even along bikelanes where there is no 
physical barrier, traffic moves faster and more smoothly than 
on bikeroutes. The presence of a lane stripe appears to make 
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BAERIEI FOR SAFETY 


TRAFFIC MOVES FASTER ON ROARS 
WTH BIKELANES THAN CN. BIKEROOTSS 


SIGNS FoR KES £ AS automobile drivers more comfortable about being on the same 
fxd street with bicyclists. 


responsibilities on a street with bikelanes. This would require 
ee informational signs for motorists reading: "“BIKELANE - BIKES 


\, ‘ EERE EN SS Sate 
RTT ina MWAH AVA UNG VIDVyU LEVY LRU WV) ERIN TVW OS OTD ONLY". 
Specific Advantages of Bikelanes 


RELATWELY SAFE Provides for separation of autos and bicycles in areas 
where spatial constraints exist. 


a Cis ey Drivers as well as cyclists must be clearly informed of their 
i j 


Less a6 sid Lower construction costs than for a separated path. 


central city streets and areas. 


£3 Allows for safe bicycle access to intensively used 
i? 


EASIER To AAINTAIN & Pouce. 4. Easier to maintain and police than separated paths. 


OSE EXISTING, B.o.w. 5. Generally use existing rights of ways. 


Specific Disadvantages of Bikelanes 


1. On narrower streets, parking may need to be prohibited 
on one or both sides of the street to accommodate a 
bikelane, 


POSSIBLE CONFUSION Confusion regarding parking regulations or their disregard 
could cause blockage of a bikelane. 


TWO-WAM LANES ON ADVIGABLE Use of two way lanes would cause a safety hazard at the 
end of a route and at intersections where drivers would 
not expect bicycles approaching from the right. 


° 
AVE POLLISTION & Riding on bikelanes, cyclists are exposed to air pollution 
and noise of automobiles and other vehicles. Recent studies 
show that exposure to high levels of pollutants while exer- 


cising is potentially extremely harmful (AIP Journal - 
March 1974). 
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5. A thorough drivers’ and cyclists’ education program is 


SAFETY EDUCATION 


‘ ; sD FOE 
nécessary to avoid confusion e re re) us —_ 
y ee Cd —— PROGIZAM NEEDED 


of bikelanes. 


BIKEROUTES 


Although the marking of bikeroutes is a fairly popular way of BAFE ROUTES CAN IMPEOVE. SAFETY 
attempting to provide for the safety and convenience of cyclists, =o 


the usefulness of this approach is limited and indeed can often 
produce less than desireable results. However, when properly 
planned, a signed "bikeroute" can improve rider safety. 


| On a shared route, cyclists will travel near the curb-side with 
no barrier between motor vehicles and bicycles. Since curb-side 
| areas generally accumulate rubbish and hazardous material, the 

signed route must be swept frequently so that cyclists will be 

able to safely ride close to the curb. Roadways that are signed 
as "bikeroutes" must also be carefully maintained. During re- 

surfacing, storm sewers must be raised to the new roadway grade. 
(The popular practice of sloping the new roadway surface toward 
| sewers is dangerous to cyclists.) The gratings on storm sewers 
should be so aligned as to enable cyclists to ride over them 
safely. — 


FEOULAR SWEEPING 


G 


Cross streets should be marked to caution drivers that they ——_ 
are approaching a "Bikeway Crossing". Considerable safety ~~ 
advantages would accrue if the following traffic regulations 
were enforced: 


1. Requiring cyclists to ride in single file only. 


2. Prohibiting stopping at curbside by autos except in 
emergencies. 


3. Requiring autos to yield to cyclists when making right 
turns. 


These and other responsibilities of cyclists and drivers should SAFETH ERPOCATION PROGAZAKK. 


be made clear through an education program in the community. 
Paying careful attention to the details outlined above can make 


BAWALKS ON SEPARATED RATHS 


signed routes a significant safety improvement for cyclists 
rather than merely providing a false sense of security as is 
often the case. 


Although bikeroutes can be used as an inexpensive way of re- 
directing bicycles away from congested city streets, research 
shows that few cyclists are willing to travel out of their way 
for such a limited gain. As a result, expenditures for this 
type of route may not be worthwhile. 


In any case, the inherent problems arising from the juxta-posi- 
tion of incompatible means of transit are none-the-less most 
strongly experienced in a bike~-route situation. The hazards 
resulting from wind drafts of passing vehicles, blowing road 
dust, air and noise pollution can make a bike-route quite 
inconvenient and unpleasant. 


BI-WALK 


Shared pedestrian/bicyclist facilities have become popular in 
some parts of Massachusetts. This is an appropriate solution 

in areas where there is heavy high speed roadway traffic or 
limited pedestrian or bicycle traffic. In order to be safe 

for both cyclists and pedestrians, the bi-walk must be of 
sufficient width with a visual barrier between pedestrian and 
cyclists zones. Curb cuts at cross streets are required. Signs 
should indicate the potential presence of both cyclists and 
pedestrians and also inform cyclists that they must yteld to 
pedestrians. Cross streets should be properly signed to caution 
drivers that they are approaching a “Bicycle (or Bike-Way) 
Crossing". 


The possibility of biwalks on completely separated rights of 
ways should be considered. In this case, maintenance and 
policing considerations will be similar to those existing on 


bikepaths. 
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PARKING AND SECURITY 


Since provisions of any type of bicycle facility will’ increase 
cycling in the area, local governments, school boards, and 
private groups (e.g., Chambers of Commerce or individual 
merchants), should be encouraged to provide parking and locking 
facilities in appropriate areas. These would include schools 
along the route, shopping areas, tourist attractions, as well 
as bus and train stations where large numbers of people may 
switch from bicycles to another means of transport. 


0 
es 


ong 


© arix 


ae 


Tig 


( 


AN 


AL 


) ‘i 


Sey 


0 


ay, 


f 
/ 


lj BS 
orp Fes sor 
Se AHS UNS ee 


ASSISTANCE AVAILABLE FROM THE MASSACHUSETTS DEPARTMENT OF 
PUBLIC WORKS 


In order to promote a balanced transportation system in 
Massachusetts, to improve the safety for all road users, and 
to serve the increasing number of cyclists, the Department 
will: 


RTT PL NLR ay TTT 


PLANNING, AGSISTANCE 1. In collaboration with the Regional Planning Agencies, 
work with local officials and citizen groups in planning 
bikeway systems by including regional/local bikeway plans in 
regional priorities. 


COORPINATE WITH OTHER STATE. 2. Coordinate plans with other state agencies. 


AGENCIES 
3. Locate and design highway-related bikeways and related 
LOCATE & DESIGN BKEWAYS facilities. 


USE EXISTING RIiQhTS OF WAY 4. Use, as appropriate, existing state or federal-aid 
highway rights-of-way for bikeways. 


ACQUIRE PROPERT™ 5. Acquire property for bikeways in conjunction with state 
or federal-aid highways. 


CONSTRUCT BRE WwAYS 6. Construct highway-related bikeways and/or provide 
appropriate signing. 


PROVIDE RELATED FACGHTIES 7. Provide related facilities to enhance motorists/bicy-~ 


clists safety and enjoyment. 


All requests for any of the above assistance should be 
directed to the regional planning agencies rather than 
directly to the DPW. The RPA's are responsible for compre- 
hensive planning on a regional level and they will provide 
initial planning assistance and advice. 


| Be NOT DIRECTLY CONTACT <P 
THE PPw 


NOTE: Highway-related does not necessarily mean within an 
existing or proposed right~of-way, as in certain circun- 
stances, Federal Highway Trust Funds can be spent to 
purchase separate rights-of-way for bikeways. (See: 
Federal Aid Highway Programming Manual: Transmittal 13, 
March 8, 1974 (Appendix A).) 


THE BIKEWAYS PLANNING PROCESS 


The planning process is very simple and is aimed at using 
the resources of the towns, regional planning agencies, and 
State agencies in an efficient way and avoiding duplication 
of effort by coordinating plans on a regional level. 
Basically, its purpose is to assist towns in preparing and 
implementing bikeway plans, and to ensure compliance with 
planning requirements and laws which apply when federal 
and/or state funding is involved. 


It is not mandatory that a town comply with the process 
described in the following pages. Some towns may choose to 
develop their bikeways using local resources only. However, 
if it is likely that state or federal aid will be requested, 
complying with the process will insure that all require- 
ments are met. The process described assumes that little 
planning work has been done. If, however, reasonable plans 
have been developed based upon adequate demand studies and 
an effective planning approach, then there may be certain 
steps that can be modified or even eliminated. 


The procedure is as follows: 


1. Towns interested in developing bikeways systems should 
contact their regional planning agency for assistance and 
guidance. Community groups interested in bikeways should 
channel their efforts through town officials.) 


2. On request, the RPA will provide basic planning and 
design information and assist the towns wherever possible 
in providing adeguate data to enable the Transportation 
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Planning Advisory Group (TPAG) to judge the relative merits 
of a proposal. As all bikeway projects are competing with 
highway improvement projects for funds, it is important to 
4 _ fom coh \ document proposals in accordance with the RPA's guidelines. 
) 
¥ 


‘4 apy State and federal aid is provided on the basis of regional 

tH aL or wy, j Aa foX and state priorities. As the RPA's are responsible for 

mn rT AHN iy Hl Tiny acl AUTH CUA CUA planning within the region, and hence for establishing 

uM TE ee OES ie regional priorities, applications for assistance should be 
TRAG & FA ESTABLISH FEC IONAL directed through them. Therefore, contacting the RPA's 
FRICKINES early in the planning process, as suggested above, initiates 
the procedures for state and federal aid, as well as provid- 
ing the towns with guidelines for their initial planning 

work, 


\ 


3. Towns should submit their projects for inclusion on the 
regional priority list through their representative to the 
TPAG. 


_ 4, The DPW will provide assistance to transportation pro- 
PHIGH PICzITM f jects based upon this priority ranking. A transportation 
ee | project with a high priority ranking receives attention 
—— first and therefore, has a good chance of being implemented. 
ae As resources for state projects are limited and will be 


Pee THEFPEFORE Ls CHANCE. directed to the transportation projects needed the most, low 
| RANKING { OF BEING WFLEWENTET> Driority items have less chance of being implemented. 


When the DPW becomes involved in. a project, it is required 
to follow.the planning process described in the Massachu- 
setts Action Plan. The Action Plan is a document developed 
in response to Federal Highway Administration requirements 
whose goals are to ensure that transportation plans are 
coordinated on a regional level and are responsive to local 
needs. However, it will take time to completely implement 
all phases of this plan as it involves complex procedures 
and years of data gathering, research and planning. 


It has therefore been necessary to develop procedures that 


will enable the Bikeways Planning Process to 
comply with the Action Plan and still be suitable for 
planning in the immediate future. 


The process to be used involves two phases: Phase I is 
the interim phase, developed to provide information to 


Supplement the data used to justify the regional transporta- 


tion priority ranking. On the basis of this information, 
the DPW will determine the appropriate planning actions for 
Phase II. When comprehensive regional data have been 
gathered in the process of developing regional plans, the 
Phase I information gathering process will become obsolete. 


The purpose of Phase II of the process is to explore in 
detail a number of alternative proposals in terms of the 
possible advantages and disadvantages to the community in 
accordance with established procedures for highway impact 
assessment. As bikeways are anticipated to have little 
adverse impact on the community, the evaluation procedure 
is relatively simpte. 


Basically, the planning process is guided by the DPW, 
coordinated by the RPA, and involves local officials and 
interested citizens likely to be effected by the proposal. 
These groups interact through a series of meetings and 
workshops. The meetings are generally informational and 
are aimed at explaining the various phases of the planning 
process. However, in the workshops, much of the actual 
work is done; here, methods of gathering information are 
discussed, specific problems and opportunities are con- 
sidered, goals are established and the implications of 
various alternative proposals are analyzed. Therefore, 

it is important that a reliable task force of citizens 

is involved to ensure that responsible decisions are made. 
The task force or Bikeway Advisory Group (BAG) 

need not be cyclists or have any particular skills, apart 
from an interest in their community and a desire to improve 
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WORKSHOP ONE) PEMANP PETERMINATION 2. The purpose of workshop one is to discuss specific 
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it. However, members of the BAG must be representative of 
the community and be willing to devote time to attend the 
various meetings and workshops involved. Essentially, they 
are a subcommittee of the TPAG and therefore must be approved 
by the TPAG and RPA. Suggestions for the composition of the 
BAG's are included in this publication. 


SUMMARY OF PHASE I OF THE BIKEWAYS PLANNING PROCESS 


Phase I involves one meeting and two workshops. 
1. The purpose of meeting one is to discuss the planning 


process, the roles of the various groups involved, and the 
need for and composition of a Citizen advisory groups 


methods for determining demand and gathering inventory 
information. 


3. The purpose of workshop two is to establish goals for 


ZIPENNEU Hla FPRIOEIMH the region or subregion, discuss specific opportunities and 


KOUTE=> 


constraints to development, determine the major connections, 
and add local knowledge to base information generated by 
the DPW and RPA. 


RPA FPREFPAKES SOUMMAKU OF PHASED A summary of all the meetings and workshops is prepared by 
“PRELIMINARY BIKEWAY PLANNING ZEPoRy the RPA and is distributed to all participating groups, 


This report is basically a preliminary planning report with 
recommendations and investigation of the possible impacts 
of the proposals. It is called The Preliminary Bikeway 
Planning Report and includes consideration of: 


1. Regional developments and plans, and reyicsaii trun 
portation priorities. 


2... The possible advantages and disadvantages of the pro- 
posals to the community (e.g., improved safety, loss of 
automobile parking, etc.). 


3. The positive and negative environmental impacts. 


4. The particular opportunities that exist (e.g., use of 
an abandoned railway right-of-way, improvement to traffic 
circulation, etc.). 


5. Information generated by demand studies (e.g., traffic 
counts, accident data, demand questionnaires). 


Figure 1 summarizes Phase I of the planning process. 
a ntl 
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SUMMARY OF PHASE II OF THE BIKEWAYS PLANNING PROCESS 


On the basis of the Preliminary Trail and Bikeways Planning 
Report, the DPW will determine the appropriate actions for 
Phase II of the process. This phase will vary in accordance 
with the scope and complexity of the problem; however, it 
will generally involve two public meetings and one workshop. 


1. The purpose of the first meeting is to summarize the 
findings of Phase I of the planning process and discuss the 
planning process for Phase If. 


Following this meeting, the DPW, with the support of the 
RPA, synthesizes the information gathered during Phase I of 
the planning process. Several alternative proposals are 
developed on the basis of this information. 


2. The purpose of the workshop is to discuss these alter- 
native proposals and make appropriate recommendations. The 
DPW and RPA then produce a second Bikeway Planning Report 
which is an elaboration of the preliminary report produced 
at the end of Phase I. In addition, this report documents 
the synthesis phase of the process, assesses the impacts of 
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the various proposals and includes the proceedings of the 
workshops and meetings. It is distributed to all groups 
involved in the process, is made available to the public and 
is distributed to all reviewing agencies. 


3. The purpose of the second meeting is to present the 
alternative proposals to the general public. The proceedings 
of this meeting are recorded, reviewed and included in the 
planning report which is adopted as a Final Bikeways Planning 
Report. The DPW then submits the report to the appropriate 
agencies for approval and following this, a proposal is 
selected. 


PUBLIC MEETING To REVMIEW/ Once a proposal has been approved, detailed plans, working 

ALWTRIENATIVE. PLANS drawings and cost estimates are prepared. Since all parts 
of the proposed plan may not be under the same jurisdiction, 
the DPW may not be responsible for preparing detailed plans 
for all parts of the system. These questions will have been 
resolved during the planning phase and the various funding 
and implementation procedures determined for all parts of 
the plan. For example, if a section of a proposed route 
uses land managed by the Department of Natural Resources 
(e.g., forests, state parks, etc.), consultation during the 
process will have determined the various agencies responsi- 
bilities. 


Figure 3 summarizes Phase II of the planning process. 
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In an effort to assess the needs and desires of the com- 


> & 
sy we munity and maintain a source of citizen input throughout 
: : S, the planning process, the DPW has developed a mechanism for 
; | consulting with local citizens. This is done through citi- 
\ zen advisory groups and by a series of public meetings and 


CITIZEN ADVISORY GROUP CA)FI> workshops which are held at critical points in the planning 
BIKEWAUS ADVISCOZ4 AROVE (B.A.C) process as described above. 


On a regional level, the Transportation Planning Advisory 
Groups (TPAG's) provide an opportunity for citizens to 
advise the Regional Planning Agency on transportation- 
related issues. For Bikeways Planning, advisory groups 

are organized at the town level and play an active part in 
the information gathering process. These Bikeway 

Advisory Groups (BAG) therefore reflect local concerns 
while the TPAG's are concerned with broader regional issues. 


The role of the BAG's in making planning recommendations 
and gauging public opinion will be explained in more detail 
as the process unfolds. However, the potential impact of 
bikeways on all aspects of transportation and recreation in 
the area, underscores the importance of adequate citizen 
representation on the Bikeways Advisory Groups. 

In order to ensure balanced consideration of community 
needs, representatives of the following groups will be 
included in the BAG: 


At least one town official, selectperson, law enforcement 
officer, and TPAG member (if the town is represented on the 
TPAG). 


Every effort should also be made to involve members of other 
identifiable community groups, e.g., educators, merchant 
associations, park and recreation commissions, chamber of 
commerce, Scouting groups, students, cycling and other 
recreational clubs, and other interested individuals, 
particularly those likely to be affected by the proposal. 


It is the responsibility of the town officials to encourage 
members of the community to work in the BAG's. Every 
effort should be made to contact community leaders and 
groups, particularly those who may feel that bikeways are 
not their concern. While newspaper notices and regular 
town selectmen meetings may be an adequate forum for 
recruiting members to the BAG in many areas successful 
results will only be achieved by personally contacting 
representatives of the above-mentioned groups. 
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I PRELIMINAKM BIKEIWAUS PLANNING, REPORT 


SEVERAL AGENCIES MAY 
BE INVOLVED IN THE 
IMPLEMERITATION CF A 
BIKEWAUS PLAN. 


& GIP To FUNPING soorceES 
IN AAASSACHUSETTS 
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FOLLOWING BIKEWAUS 
RELATED FACIITIES. 


INTRODUCTION 


A bikeways plan in many cases will involve more than one agency 

in its implementation. For example, a proposed route might run 
through state forest land, parallel a state highway, and continue 
on town roads. Here, three agencies would be involved, and for 
each segment, funding requirements would be different. Thus, the 
following section concentrates on the various sources of funds 
available to a community planning its bikeway system. The primary 
emphasis of this report is on DPW funding procedures. However, 
other potential sources of funds and assistance on the local, 
state or federal level are also briefly reviewed. 


The information contained in this effort is not exhaustive. It 
should, however, provide a guide to communities planning a bikeway 
program. Its purpose is to obviate the need for all 351 of the 
state's cities and towns to separately investigate sources of 
bikeways funding. 


Although great care has been taken to provide the most accurate 
information possible, programs and their application procedures 
are subject to change and each agency should be contacted for more 
current and complete information on their program. 


MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS 


The Massachusetts Department of Public Works (DPW) is the agency 
with primary responsibility for transportation~oriented bikeways 

in the Commonwealth of Massachusetts. The Department encourages 
the implementation of bikeways projects that are part of a com~ 
prehensive bikeways system plan. However, opportunities to provide 
safe bicycle and pedestrian facilities in the regular course of 
highway programs will not be neglected. 


In terms of the facility itself, the Department may pay for the 
following items as part of a bikeway project: 


1. The costs of grading, drainage, paving, barriers, landscaping, 
and structures necessary to accomodate the number of type of 
users of the facility. 


i 


2. The costs of supplementary facilities such as parking facilities 
and bicycle storage facilities, where appropriate. 


3. The costs of traffic control devices including signs, signals, 
and pavement markings. 


4. The cost of fixed source of lighting, where appropriate. 


5. The cost of curb-cut ramps on new and existing facilities, in- 
cluding those for the physically handicapped. 


6. The costs of right-of-way (land acquisition and relocation 
assistance) on bikeway and walkway construction projects. 


7. The costs of walks, barriers and additional widths and lengths 
on bridges necessary for bikeway and pedestrian walkway 
continuity. 


8. The costs of bikeway and walkway grade separations where: 
a. vehicular speeds and crossing volumes constitute a hazard so 
great as to justify the cost of a structure, and the bikeway 


or walkway cannot be rerouted, or, 


b. the separation is necessary because the highway has complete 
control of access. 
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The following subsections describe funding sources for bikeways on 
(1) Federal~Aid Highways, (2) state highways and (3) local roads, 
and provide related information on bicycle and pedestrian facilities. 


BIKEWAY ON FEDERAL~AID HIGHWAYS 


a. Independent Bikeway Projects 


: The U.S. Department of Transportation, Federal Highway Administra~ 


tion (FHWA) annually provides Federal~Aid Highway funds to the 
Commonwealth through the Massachusetts Department of Public Works 
(DPW) for planning, design and construction works. In the 
past, these funds were used in developing highways, bridges, fringe 


OR I 


THE FRWA PROVIDES FUNDS To 
THE. COMMONWEALTH THe THE 
DPW FOR HIicqhHWwAY- RELATED 
PLANNING € CONSTRUCTION YORK, 
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and corridor parking facilities and rest areas. 


Section 124 of the 1973 Federal Highway Act allows spending of High- 
SECTION 124 OF THE PFEPEZAL way Trust funds on bicycle facilities with a national limit of forty 


AID HIGHWAY ACT OF 272 ' (40) million dollars. The bonds are not specifically earmarked for 
PHUOWSsS FEDERAL AIP RIG WAY ‘Bikeways. The maximim amount allowed for an individual state to 
FUNDS To = 0SeP Poe ‘spend on independent Bike-ay projects (those projects not in connect 


AK -ion with highway improvements) is two (2) million dollars. These 
PRESS! ACME. ‘funds are equally competitive with all other uses of the Highway 
FACILIT IE. Trust funds, i.e., new roads and safety projects. Bicycle facilities 
/built in conjunction with highway improvements are not part of this 
| two (2) million dollar limit. Moreover, each project must have 

| specific concurrance of the DPW before funds can be obligated. 


Bikeways may be constructed on existing Federal-Aid highway rights- 
of-way or on special rights-of-way acquired for this purpose. 

Where bikeways are to be located away from highway rights-of-way, 
they must serve bicycle and pedestrian traffic which would normally 
use the Federal-Aid highway route. 


BIREWAUS COMPETE WITH ‘CTHeye The FHWA allocated funds to the interstate highway system as well 


PRQONECT: Foe Fb} io= as to a wide variety of primary and secondary roads and urban high- 
se . ways. The limit of the Federal-Aid share of the interstate system 


project cost is 90%. The other roads on the Federal-Aid system 
receive 70% funding from the FHWA. In all cases, the remaining 
share is provided by the state. Of the total highway mileage in 
the United States, about 25% is on a Federal-Aid system. To 
determine if a roadway is on the Federal-Aid highway system, con- 
tact either the DPW's Bureau of Transportation Planning and 
Development, 190 Portland Street, Boston, MA 02114 or the FHWA 
Massachusetts Division Office, 1517 Summer Street, Boston 

MA 02140. 


b. Incidental Bicycle Projects 


The Department may construct bicycle and pedestrian facilities as 
incidental features of highway construction projects when the 
bikeway or walkway is to be constructed concurrently with the im- 
provement for motor vehicular traffic and the bikeway or walkway 
will be within the normal right-of-way of the highway. Land 
acquired for traffic improvements and scenic enhancement programs 
can also be used in the construction of incidental bikeway 
facilities. Projects constructed as incidental features of larger 
highway construction projects may be financed with the same type 


| 6f Federal~Aid funds and are not subject to funding limitations 
for independent bikeway or walkway projects. 


lc. Highway Beautification Act 


| The FHWA is also authorized by the Highway Beautification Act to 
| provide funds “to assist State highway departments in landscaping 

i and roadside development" and other activities. Local project 

| proposals may be submitted te the DPW through the regional planning 


| agency. 


Although bikeways themselves cannot be constructed with these funds, 
| this program may be used to pay for related facilities such as rest 
| areas, landscaping and scenic overleoks. Thus, a community may BKEWARYUS MAW BE BUILT 

| construct a bikeway and then apply for roadside development monies FINANCED AS PAT oF A, 


|from this source. EES HAA Ae, PEOECT. 


d. Funding Requirements 


All of the provisions of the Federal-Aid Highway Program are appli- 
| cable to bicycle facilities projects. These include provisions for 


| public hearings and the submission of an environmental assessment 
| form and possibly an environmental impact statement. The planning BAREWAUS ARE sSURIECT To A 


| procedures and data gathering techniques provided for in the DPW SUAILAR PLANNING Pece ees To 


| bikeway planning process fulfill these federal and state require- THAT BE@RUreEP Foe corres 
| Ments. The DPW bikeways planning process also considers a wide PRUNES INVOLVING FEPEEAL 
| range of factors important in developing a bikeways plan and HAH WAL UINES, 


necessary to justify a proposal. These include: 


--estimated costs 


--annual bicycle sales or registrations if available = tot 
--bicycle use levels on streets and arterials eigoete MINARY TT 
-~-bicyclist accident rates in the project areas = tr 
-~expected safety benefits mite ay 
--ease of access to bicyclists a hiram S sae 
--level of community support (via household questionnaires) Cle 

--unique local characteristics relevant to the need for a bikeway PRN BIFEWAYW PLANN INL, eae 


PROCEEDS COMPLIES WITH ee 


facility 
~-natural, cultural and historic elements which would affect the STATE & TEDPEerAL 
siting of a bikeway PONPING, PEQUIREMENTS 


--need for other structures, safe parking facilities, traffic 


control systems, etc. Ib 
we FINAL. 
_ : : q PLANS 


-~-and any other pertinent information which might serve to justify 
the expenditure of state and federal funds on the proposed bike- 
ways project. 


Consideration of these factors is essential if funding for a bike- 
way is to be made available. Therefore, in order to avoid frus- 
trating delays resulting from misinterpretation of. requirements, 
the DPW recommends that communities wishing to apply for federal/ 
state funding follow the DPW planning process. 


Funding of bicycle and pedestrian facilities may be approved where 
the following conditions are satisfied: 


1. The facility will contribute to the safety of all road users: 
cyclists, pedestrians, as well as motorists. 


2. The facility will connect with any existing facilities usable 
by bicyclists or will form a segment of a proposed system. 


A public agency has formally agreed to: 


operate and maintain the facility 
ban all motorized vehicles on bikepaths (except maintenance 
vehicles) 


The facility can reasonably be expected to have sufficient use 
in relation to cost to justify its construction and maintenance. 


A realistic appraisal of funding possibilities can usually be 
obtained through a community's elected representatives in the 
legislature. These are a valuable resource whose potential assis- 
tance in representing the interests oflocal citizens should never 
be overlooked. 


More information about the DPW bikeways planning process can be 
obtained from the Department of Public Works, Bureau of Transporta- 
tion Planning and Development, 190 Portland Street, Boston, MA 
02114. 


CONTACT THE PPW FOE INFORM 
ATION AZOLUT THE BieewAUs 
PLANNING PROESS 
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BIKEWAYS ON STATE HIGHWAYS 


| Most of the roadways designated "state highways" in Massachusetts 
are included in the Federal-Aid system and bikeways proposals in- 
volving these roads would therefore be funded accordingly. 


However, some of these "state highways"' are road segments under a 

; mile in length and are not, in many cases, included in the 

| Federai-Aid system. Federal-Aid funds may not generally be applied 

| in such cases. These road segments are inventoried by the DPW's 

| Right-of-Way Division, 100 Nashua Street, Boston, MA 02114. Should 

[| a local bike route plan involve a stretch of this state roadway, 

the local agency should contact the DPW District Office in order to 

make the proper arrangements for its use as part of the bikeways 
project. 


BIKEWAYS ON LOCAL ROADS 


\ Municipalities are authorized to provide bikeways and designate 

| bikelanes on existing readways. The following state funding 

| sources pertain only to bikeways work to be conducted by local 

| governments on lcecal roads. Any of these funds may be applied to 
| bikeways work. However, since the sum of money a community re- 

' ceives under these programs cannot exceed a specified amount 
which is generally used to maintain and upgrade local roads, a 
proposal for funding bikeways with these monies must consider the 
j tradeoffs involved. 


| Chapter. 765: This law authorized a $50 million bond issue with 

| funds being distributed by formula over the four year period 
through fiscal 1977. Like Chapter 90, which it superceded, Chapter 
765 spending levels for each community are established by formula. 
This full level of funding is reimbursed to the community when its 
| roadway expenditures for the year have met or exceeded the 

assigned amount. When spending does not reach the level permitted 
by the formula, the reimbursement covers only the amount of the 
expenditure and remaining monies are forfeited by the community. 
Chapter 765 requires no local matching contribution. 


LOOAL, COVEJENAENTS MAU USE. 
STATE. FUNDING To BUILD 
BIKEWAUS ON LOCAL..204AD=> — 
SPENDING CN BIFEWAUS MEANS 
LESS NONEM FOR ZOADS 


CHAPTER N4O surPLEMENT= Chapter 1140: This is a one-time appropriation under section 20 


CHAPTER 765 MonifF=s which supplements Chapter 765 monies and must be spent by communi- 
ties by July 1, 1977. Funds may be spent for the same purposes as 


Chapter 765 funds. 


Chapter 825: This is another one-year appropriation for transpor- 
tation purposes, the first portion of which was distributed in 
December 1974 with the remaining funds to be sent to the communi- 
ties in December 1975. This, like Chapter 1140, is a supplement 
to Chapter 765 funding. This Act also provides some additional 
funds which are channelled to communities via their Cherry Sheets. 


CHAPTEGS 497 — One. cant / . Chapter 497: This law established a fund with monies collected 
GALLON, TAX CR GASOLINE. from an additional one cent per gallon tax on gasoline. The money 


derived from this fund is distributed on a formula basis and is 
used to cover general highway related expenditures on local roads. 


CHAPTER. 202 MAY BE Chapter 90: In the past, annual direct legislative appropriations 
REACTIVATED WHEN CHAPTERS have provided funds to municipalities by formula for construction, 
76S EXPIRES reconstruction, improvement, and maintenance of local roads. 

Funding was 50% state, 25% county and 25% local. There is presently 
no funding under this law, although it may be reactivated in the 
future by the legislature when Chapter 765 expires. 


There are a number of bills presently pending in the state legisla- 
ture which would provide additional bikeways funding and more 
assistance to communities for planning and implementation. 


EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS 


The Land and Water Conservation Grants Program, administered by the 
U.S. Department of the Interior through its Bureau of Outdoor 
Recreation, provides matching grants to state agencies for the 
acquisition and development of land and facilities for a wide range 
of outdoor recreation projects including bike trails. 


This fund is administered in Massachusetts by the Department of 
Natural Resources (DNR). Priority consideration is generally given 
to projects serving urban populations. Money is not available for 

the operation and maintenance of facilities. 


The Department of Natural Resources will reimburse communities 
for up to 50% of the project cost. This money can be used for land 
acquisition, planning, construction or any combination of these. A 
community can also request from DNR the reimbursement of up to 50% 
of the value of fromdonated land intended for future projects. 

| Proposed projects must be located on muncipally owned land. 


;DNR also provides advisory assistance in the planning and design 
‘stages and supplies technical information useful in planning, de- 
\veloping, financing and managing outdoor recreation programs. 


\To initiate the process, the municipality must send a letter of in- 
‘tent to the Commissioner of Natural Resources indicating the scope 
[of the program and provide proof of community support. A DNR repre- 
isentative will visit the project site for consultation concerning 
ithe project's viability. Subsequent meetings consider project 
development details. 


{Communities applying for funding under this program are required to 
lhave an open space recreation plan or a master recreational program 
iwhich is less than five years old. 


| CPEN SPACE RECEERTION, PLAN I> 
|For further information or assistance, contact the Director of Ps REQUIREMENT OF PN PECAN, 


| Conservation Services, Department of Natural Resources, 100 Cambridge 
(Street, Boston, MA 02202. Telephone: 617 727-3170. 


| THE METROPOLITAN DISTRICT COMMISSION 


iThe water resource management activities of the Metropolitan District 
Commission have placed large areas of land under its control. While 
ithe primary activities of the MDC are concerned with providing water 
|to the Boston area, the lands under its control are also used for 
irecreation (including cycling) and other activities compatible with 
water supply management. Areas under MDC control include a number 
'of highways and parkways, aqueducts, reservoirs, and sewage systems. 
| These are located in the Boston metropolitan area as well as in 

| other parts of the state, 


Bikeway proposals will be considered for funding by the MDC if the 
facility is to be built on MDC property and if the proposed bikeway 
ties into a regional system. Funding is from separate sources within 


COMMUNITH FACILITIES 
LOAN PROARAYIAA 


the MDC depending on whether the facility is intended for recre- 
ational or other purposes. Approved proposals will be planned and 
constructed by the MDC, which will then assume responsibility for 
maintenance and law enforcement. 


In order to determine whether a particular property can be used for 
bikeways, or to obtain further information about the MDC bikeways 
program, please contact the Metropolitan District Commission, 20 
Somerset Street, Boston, MA 021068. 


U.S. DEPARTMENT OF AGRICULTURE 


The Farmer's Home Administration, a division of the Department of 
Agriculture, administers a Community Facilities loan program which 
was established by the Rural Development Act of 1974. The program 
provides loans for the construction and design of town halls, fire 
stations, and other community facilities, including bikeway 
facilities. 


The loans are available to towns with a population of 10,000 or 
less and carry an interest rate of 5% per annum with a maximum term 
of 40 years. Loans are granted only to communities which are 
unable to obtain credit from other sources, i.e., this must be 
their only possible source of credit. Loans normally will be 
availble when the project is completed. However, for projects 
costing $50,000 or more, if interim financing is not available, 
multiple advances are possible. 


Loans from this source may be used to cover the local share of pro- 
grams which require local matching in conjunction with state grants 
(such as the 50% share required by the Department of Natural 
Resources). 


More information may be obtained by contacting the Farmer's Home 
Administration offices in Massachusetts: 


Hadley 413 586-1533 
Holden 617 829-6502 
Pittsfield 413 499-4766 


Raynhem 617 822-7141 
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| Until the end of fiscal 1974, the Department of Agriculture also 
funded a Cropland Adjustment program under its Agricultural Stabi- 
| lization and Conservation Service. The purpose of the program was 
to help pay for improvements to cropland and to preverse rural farm— 
| lands. Under the expectation of preserving such lands, bikeways 
could have received funding. However, the program was not funded 
, for fiscal 1975, If monies should become available at a later date, 
-., the reactivated program could be a funding source for bikeways in 

| rural sections of the state. 


| U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 


| Bikeways may also be funded through the U.S. Department of Housing 

| and Urban Development (HUD) which administers the Community Develop= 

|ment Act of 1974 (CDA). Title I of this new Act replaces a number 

|of HUD Programs including Open Space, Urban Beautification, Public 

| Facility Loans, Neighborhood Facilities Grants, and Urban Renewal. 

| In general, funds received under this title may be used to assist 

; the type of activities which were eligible under the prior community 

| development programs. These include preservation or restoration of 

| historic sites, urban beautification, conservation of open space, 

| preservation of scenic areas, provision of recreation facilities, HOP FUNDS Foe SiKeynus 
‘and the guidance of urban development. The program provides funds 

| for purchase of land as well as site improvements, including streets, 

| lighting, malls, walkways or bikeways. 


| Where funds for outright purchase are not available, the CDA program 


| also provides loan guarantees to finance property acquisition under- Le 
|) taken to facilitate the implementation of eligible proposals, AN QUARANTERS 


| Planning for bikeways and bike facilities is a permissable activity { 
for city and regional planners whose salaries are subsidized by PLANNING, THRO SECTION. tot 


monies from the Section 701 Comprehensive Planning Grants program, OF C.P.4. PROGEAAM,. 
as revised by Title IV of the new act. 


Further information may be obtained at the Boston Area Office of HUD, 
15 New Chardon Street, Boston, Massachusetts. Telephone 617 223-4148. 


CETA FUNDS THeED' OFFICE 
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OFFICE OF MANPOWER AFFAIRS 


U.S. Department of Labor funds, authorized by the Comprehensive 
Employment and Training Act (CETA), are administered by the 
Massachusetts Office of Manpower Affairs. Though the Act is mainly 
concerned with various training and job placement programs, Title 
VL funds may be used by state or local governments to provide labor 
for. various projects. CETA funds may therefore be used to employ 
persons in the planning and/or construction of bikeways and related 
facilities. 


Major unemployment areas (i.e., cities, consortia or local govern- 
mental units with populations in excess of 100,000 persons and 
having at least 6.5% unemployment) may receive CETA program funding. 
These currently include Boston, Cambridge, Lowell, New Bedford, 
Springfield and Worcester. ae 


The two areas where bikeway projects may find some assistance are: 


1. "on-the-job training” funds provided to private industry (where 
the agreement is for 50% reimbursement of training costs) may 
encourage civic-minded local firms to donate labor to bikeway 
projects. 


public service jobs provided to non-profit and public agencies 
where the reimbursement is 100%. Persons employed under this 
provision may be added to local public works staff and utilized 
in local bikeways construction projects. 


For further information on CETA grants, contact Cay Stratton at the 
Office of Manpower Affairs, Charles F, Hurley Building, Boston, 
Massachusetts. Telephone: 617 727-7675. 


NATIONAL PARK SERVICE 


In areas where the proposed route for a bikeway crosses lands ad- 
ministered by the National Park Service, assistance from the park 
service may be available. If the need for such a facility can be 
adequately justified, the park service will plan, design and con- 
struct all parts of the facility located on its property. Other 
parts of the bikeway will have to be funded from other sources. 


The National Park Service also operates several technical assistance 
programs for state and local agencies, including: 


1. The Park Practice Program offers a means of disseminating infor- 
mation to park and recreation officials about tried and proven 
designs and plans for park structures and facilities, including 
bikeways, as well as methods of administration and operation of 
recreation areas. The Park Practice Program is a cooperative 
program of the National Park Service and the National Recreation 
and Park Association, 1601 North Kent Street, Arlington, 
Virginia 22209, 


2. The Park and Recreation Teachnical Assistance Program which con- 
sists of technical and advisory services on such matters as 
agency orgnaization, personnel training and general development 
planning. A Bikeway Planning and Development seminar could be 
established by the Training Institute with costs shared by the 
interested agency. Aletter explaining the need for assistance 
should be addressed to the National Park Service Training 
Institute, Harper's Ferry, West Virginia 25425. 


REDUAKG AUTO TRAE RIC 
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located at 150 Causeway Street, Boston, MA 02114. Telephone: Y (NZ 


The North Atlantic Regional Office of the National Park Service is 


617 223-3766. 


ENVIRONMENTAL PROTECTION AGENCY 


aeaet 


Some funding for bikeways may be available from the Consolidated 
Program Grants for Envirenmenteal Protection which are administered . 1H e 
by the Office of Planning and Management of the Environmental Pro- ‘eal pol! i: 
tection Agency (EPA). The objective of this program is "to enable Se 
; pee (OO SE OR 
states to coordinate and manage environmental approaches to their ——— Papa RES BE 
pollution problems. Consolidated grants are allocated to states migrate gis Samed etl marpet tetera eae 
for management of environmental protection activities, among which 4 OE ie Wi jean nV saa WV} aay 
are air pollution control, water pollution control, and solid waste gf \ 2 
management." 


= 


== 
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The EPA is now in the process of formulating a policy regarding its 


role in the development of bikeways. Bikeway construction proposals EFA CONSDUPATED PROGEAM EAS 


with the potential for reducing motor vehicle traffic levels in FOX. ERIVIEORMENSTAL 
certain specified areas may prove to be eligible for EPA funding if PROTECTICRL. 
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an agreement can be secured from both the Boston Regional Office 
of the EPA and the Massachusetts Offite for Environmental Affairs 
on a project by project basis. 


The Executive Office of Environmental Affairs of the Commonwealth 
of Massachusetts is located at 18 Tremont Street, Boston, MA and 
the Environmental Protection Agency, Boston Regional Office is 
located at the JFK Federal Building, Government Center, Boston, 
MA 02203. 


U.S. ARMY 


‘The U.S. Army can, by agreement with a community, design a bikeway 


and provide construction labor if so requested. The Army Reserve 
Command has the necessary construction equipment. The municipality 
must plan the location of the route, and provide all materials and 
secure necessary property rights. 


The two main considerations of the Army in reviewing requests from 
communities for assistance in bikeways development are: 


1. Design: The work must be of such a nature that it will serve 
as a beneficial project for designers in the Army training 
program. 


2. Labor: Labor may only be provided in cases where the Army is 
able to obtain a release from the relevant contractors' unions. 


Inquiries should be addressed to the 329th Engineering Group, Bosto 
WSAR Center, 666 Summer Street, Boston, MA 02210. Telephone: 617 
542-6000. 


Interested communities may find similar assistance available from 
the National Guard, U.S. Army Corps of Engineers or other branches 
of the military. 


DEPARTMENT OF PUBLIC UTILITIES 


Utility rights-of-way are often suitable routes for bikeways. If a 
community is considering use of a utility right-of-way or other 
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utility company property arrangements must be made with the firm 
tnvolved. It should be noted that not all lands used by utilities 
as rights-of-way are owned by the companies. Often only easements 
have been obtained from other owners. Where this is the case, 
arrangements will have to be made both with the relevent utility 
and the property owner(s). 


For further information, contact the Department of Public Utilities 
at 617 727-3634. 


PRIVATE DONATION 


Money, materials and manpower have, in some cases, been donated by 
private individuals and firms. Local construction firms may donate 
use of their construction machinery where a community has none. 
Land owners are sometimes willing to donate land or easements to 
the community for bikepaths. 


Local bikeways systems plans may be developed by citizen groups, 
bicycle clubs, conservation organizations or other private sources. 
Students in graduate architectural and landscape design programs 
may be willing to assume some of the design work for a bikeway. 


In cases where community funding resources for bikeways projects are 
limited, donations may play a key role in keeping project costs at 
an affordable level. 


MASSACHUSETTS BICENTENNIAL COMMISSION 


The U.S. American Revolution Bicentennial Adminsitration provides 
matching project grants to the Massachusetts Bicentennial Commission 
to stimulate and promote Bicentennial projects in the state. These 
funds are available "to assist in developing and supporting Bicen- 
tennial projects", including bikeways. The state share of funds for 
such projects is provided by funds appropriated under Chapter 686 of 
Massachusetts General Laws. 


The Biecentennial Commission received applications for bikeways 
funding for routes or facilities which relate to the efforts of the 
Commission or where historical significance is shown. Applications 
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can be made by a local agency or non-profit organization. Special 
emphasis is placed on joint community projects. At the time of 
application for a specific project proposal, a letter of approval 
and/or support from each of the communities involved in the pro- 
posal is required. A maximum of $15,000 can be granted per muni- 
cipality unless the applicant can demonstrate statewide or regional 
significance. Funding is on a competitive statewide basis and the 
money is granted on the basis of a 50/50 matching program. 


For more information, contact the Massachusetts Bicentennial 
Commission, 10 Tremont Street, Boston, MA 02108. Telephone: . 617 
523-3410. 
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BIKEWAY DESIGN CRITERIA 


The following design criteria represent the most commonly encoun- 
tered factors of bikeway design, Although applicable to most 
situations, local conditions may require special consideration. 
While well designed facilities will influence bicyclist safety, 
the full benefits of these improvements will only be attained in 
conjunction with an extensive community-wide safety education 
program. 


WHAT TO BUILD? 


Figure 1 indicates the relationship of traffic speed and volume 
to bicycle facility design (Barton-Aschman Associates, 1974). 
This criteria is not absolute but serves as a guide to selecting 
appropriate and safe facilities. Many other factors such as 
economics and regional goals will also play a significant role in 
the final decision. 


DESIGN SPEED 


Design speed is the maximum speed at which a bicyclist can safely 
negotiate a bikeway. Primary controlling factors are downhill 
grades, curve radii and frequency of intersections. The recom- 
mended design speed is 20 mph, except for down grades steeper 
than 7% where 30 mph is more appropriate (Oregon State Highway 
Division, 1974). 


RADIUS OF CURVES 


The proper minimum radii for curves can be derived from Figure 2 


(Oregon, 1974). For example, at a design speed of 20 mph, a 
50 feet to 60 feet minimum radius is recommended. 


SUPERELEVATION OF CURVES 


As shown in Figure 2, superelevation will influence the choice 

of curve radii. Superelevation can be applied to all curves to 
benefit the rider and to assist surface drainage. Amounts should 
be from a minimum of 0.02 ft/ft to a maximum of 0.12 ft/ft. 
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CURVE WIDENING 


When the radius of a curve is less than 100 ft., the bikeway sur- 
face should be widened on the inside of the curve to compensate 
for cyclist lean during the turn. As shown in Figure 3, widening 
need not exceed 4 ft. (Oregon, 1974). yn te, = 


SIGHT DISTANCES © 


Vertical and horizontal curves should be aligned to provide ade- 
quate sight distance for safe riding. This is necessary to pro- 
vide a clear view of potential hazards with adequate time for 
evasive action. 


GRADES 


Grades should be kept below 5% wherever possible, and should never 
exceed 10%. When long grades steeper than 5% are unavoidable, 
consideration should be given to providing level stretches on 
which cyclists can rest or recuporate. The relationship between 
length of grade and gradient is indicated in Figure 4 (Oregon, 
1974). 


DIMENSIONS 


Most bikeways should be designed to accommodate a minimum of two 
bicyclists in width. The recommended minimum width is 6.0 feet 
but 8 feet is more desirable for a bikepath, bikelane and biwalk. 
On separated paths, it is important to ensure that bikeways are 
wide enough to accommodate maintenance vehicles. 


CLEARANCES 


Lateral clearances beyond the edge of the bikeway surface should 
be a minimum of 2.0 feet when it is not possible to provide the 
minimum clearances, hazards should be clearly marked. A minimum 
vertical height of 8.5 feet will allow adequate clearance for the 
rider. However, on bikepaths, the size of maintenance vehicles 
may dictate vertical clearance. 


SURFACE MATERIAL 


It is necessary for the surface to be capable of supporting 
bicycles and maintenance vehicles. The surface material used 
in constructing a bikeway should be easily maintained, well 
drained and offer a smooth, comfortable ride. When properly 
applied, concrete, bituminous asphalt and stabilized earth are 
appropriate materials. Of these materials, bituminous asphalt 
may generally be the most suitable. 


SUBGRADE 


The subgrade must be capable of distributing the load of main- 
tenance vehicles which will probably be the heaviest loading 
applied. It must also be well drained to reduce frost heave 
tendencies. A well graded gravel should meet these requirements. 
The depth of the subgrade depends on local soil conditions. 


FROST HEAVE 


A well drained subgrade can minimize the seasonal problem of frost 
heave. However, heavy loading during the freeze-thaw period of 
early spring can cause breakup of a paved surface. Therefore, 
heavy maintenance vehicles should be prohitibed from the bikeway 
during this period. 


DRAINAGE 


The bikeway should be designed to ensure proper runoff of surface 
water. This is accomplished by sloping the surface of the bike- 
way and the areas adjacent to it. Subsurface drainage problems 
may occur and will require special attention. 


GRATE HAZARDS 


Imporperly aligned storm sewer grates can be a serious hazard to 
bicyclists. The problem can be avoided by (1) realignment or 
alteration of existing grates or (2) by using a grate design that 
will not entrap bicycle wheels. 


CURB CUTS 


Where curb cuts are necessary, they should be the same width 
as the bikeway and of a gradient between 10 to 20%. In the 
case of biwalks, curb cuts should be a minimum of 4 feet wide 
to accommodate wheelchairs, babycarriages, etc. 


INTERSECTIONS 


The greatest number of bicycle accidents occur at intersections. 
However, accidents can be minimized by taking the following 
factors into consideration when bikeway-roadway intersections 
are planned. (1) approaches to all intersections should be 
clearly yisible to all roadway users; (2) warning and direction- 
al signs should be proyided both along the bikeway and on inter- 
secting streets to caution cyclists and motorists; (3) bikeway 
stripping should be continuous through all intersections. It 
may be necessary to augment regular stripping with additional 
road markings. Markings similar to those at pedestrian cross- 
ings may be used. Ideally, bikeway-roadway intersections 

should be proyided with grade separated crossings. However, 
fiscal limitation will make this impossible in most cases. 
Several alternative procedures for crossing intersections 

have been developed, but these require that cyclists and motor- 
ists honor their obligations and respect one another's rights. 
‘Zt should be apparent that without an effective safety edu- 
cation program, expenditures for bikeways will do little to 
NOYE. Teo CeENTEZinsure cycling safety.) 

OF ROAD & TURN 


“In Figure 5 the cyclist making a left turn first crosses 
the intersecting street and then waits for a safe time to 
actually execute the left turn. 


In Figure _@ the cyclist maneuvers into the left side of 
the operating lanes before arriving at the intersection. Once 
there he proceeds as would a car making a left turn, com- 
Pleting the turn when traffic conditions permit. 
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Very satisfactory results can be achieved by altering traffic 
signal sequence to allow for safe bicycle crossings. For 
example, a 10-15 second delayed green would effectively stop 
all traffic at an intersection and allow cyclists to cross 
safely. This method has been used successfully where bicycle 
volumes are high. 


SIGNS 


Standard bikeway signing is included in the Manual of Uniform 
Traffic Control Devices. In Massachusetts, the standard bike- 
route sign should only be used on bikeroutes. Bike-— 

lanes and bikepaths and biwalks should be marked accordingly 
(as illustrated in Figure 7). These basic signs should not be 
altered but additional information shculd be provided using 
additional signs. Adequate signs shouldbe. 

posted at all decision points along the bikeway. These signs 
should not only regulate all traffic, but serve informational 
purposes as well. For example, signs may be used to indicate 
distances and directions to community facilities and other 
areas of interest. 


STENCILS 


Stencils should be used along with stripes and other markings 
to more clearly indicate facilities but, while stencils are 
helpful, they are not to be seen as substitutes for posted 
signs. Figure 8 indicates some standard stencitled signs. 


MAINTENANCE 


All bikeways must be regularly maintained. This activity 
will require more thoroughness for bikeways than it does on 
roadways. Bikeway surfaces must be kept clean of debris and 
potholes. Signs, stencils and other markings should be in 
good condition and hence, readable and minimum horizontal 
and vertical clearances should always be maintained. 
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DEMAND DETERMINATION FOR BIKEWAY PLANS 


In order to help determine the location where bikeways would be 
most beneficial, your locality should conduct demand and need 
determination surveys. Samples of the questionnaires you could 
use have beén prepared by the DPW and RPA. Three types of ques- 
tionnaires have been prepared: one for use in community-wide 
surveys; one for bicycle rider surveys; and a third for distri- 
bution to school age children. These surveys will provide in- 
formation about traveled routes, intensity of use or related 
routes, the needs and preferences of bicyclists and other road 
users in your area, as well as information about the location of 
bicycle accidents. 


COMMUNITY WIDE SURVEYS 


One method of gauging bicycle demand is by administering surveys 
to a portion of the overall population of your region. Sufficient 
accuracy can generally be obtained by using a sample of two to 
three percent (2-3%) of the entire population in your area. This 
type of survey is administered to cyclists as well as non-cyclists. 
Information gathered can be used to measure overall demand for 
bikeways in the area (both potential and existing). It can also 
obtain information from non-cyclist> roadway users (i.e., pedes-— 
trains and automobile drivers) whose perception of the community's 
needs may be somewhat different from that of cyclists. It must 

be remembered that these groups also use the roadway and that 
their perception of the community's needs must be considered as 
well. 


Several methods of administering this type of questionnaire are 
considered below; however, in order to make sure that any one 
distribution method is not yielding distorted results, it is 
good practice to also conduct a small comparison survey using 

an alternative distribution method. Thus, if mail distribution 
is chosen as the primary means of sampling, a smaller sample of 
telephone responses may be used for testing potential distortion 
in the mail responses. 


Generally speaking, the easiest method of obtaining an unbiased 
sample is through the telephone directory. For example, if it 
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is determined that an appropriate sample in your locality would 
be 1,800 and the phone book has 300 pages of entries, then by 
drawing six names from each page, we will have created a sample 
of (300 x 6) 1,800 names. When selecting a sample group, it is 
important to make allowance for those who choose not.to answer 
questionnaires. Thus, in a mailed questionnaire, it is advis- 
able to mail three times as many questionnaires as responses 
desired. In a telephone or door to door survey, twice as many 
names should be chosen as responses desired. 


Methods of Distribution 


Mail 


Requirements: a) brief (two pages or less); b) prepaid 
envelope should be included. 


Advantages: a) low manpower requirements, therefore, lower 
costs; b) this is a good low-cost method of achieving a 
large sample. 


Limitations: a) mail questionnaires usually generate more 
responses from people with a strong interest in the issue. 
Thus, the responses may be biased. 


Expected response rate: 30% 
Telephone 


Requirements: a) sufficient funds and manpower to conduct a 
telephone survey. 


Advantages: a) assures a large response rate; b) draws re- 
sponses from a more representative sample of the population; 
c) all misunderstood questions can be easily explained; 

d) makes gathering information about entire household much 
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3. Limitations: a) telephone surveys are best conducted after 
business hours when more people are at home. This may be a 
problem if regular office help is used, but would be turned 
into an advantage by using volunteers who would be free after 
working hours to help in the work; b) persons administering 
the questionnaire should be instructed in proper interviewing 
techniques so as to minimize distortions resulting from re- 
phrasing of questions, intonation of voice and other inter- 
viewer generated biases; c) when interviewing a household in 
which some members are not available to reply, the ages and 
sexes of these persons should be recorded. This information 
will be used later in analyzing the responses. 


Expected response rate: (depending on time of day) 60-80% 


Door to Door 


Requirements: a) this is a time consuming and often costly 
method of surveying; however, it provides the most reliable 
results. Both time and manpower requirements with this 

method are high; b) careful organization will help simplify 
the application of this technique. 


Advantages and limitations of house to house surveys are in 
many ways similar to those of telephone surveys except that 
somewhat more organizational effort is required to success-~ 
fully administer this type of survey, 


3. Expected response rate: (depending of time of day) 60-80% 


D. Surveys of School Age Children 


The major advantage of surveying school age children lies in the 
fact that these surveys can be administered to groups thus saving 
both time and expense. Since these surveys will help determine 
the needs of the most vulnerable groups of bicycle users, the 
results obtained from them will be especially valuable. 


1. Advantage: very high response rate; easy to administer. 
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2. Disadvantages: cover only a portion of cyclist population. 
E. Newspaper Surveys 


These have been used in some areas to measure demand for bikeways. 
The DPW does not recommend this technique as a means of gathering 
accurate information on bikeway demand. However, the public rela- 
tions value of a newspaper or radio poll should not be discounted 
and may be used to support information gathered through other 
techniques, 


Bicycle Rider Surveys 


In order to measure the intensity of bicycle usage on selected 
streets, bicycle traffie surveys can be used. Two techniques 
are available. One is the corridor count. This is a limited 
technique that offers only numerical data. A more elaborate 

but much more useful technique is the user street survey which 
offers information not only about existing use patterns but also 
about preferences of users as well as perceived risk and fre- 
quency of use for a given route or activity. 


A. Bicycle Traffic Counts 


1. Requirements: a) should be conducted along routes deter- 
mined from preliminary information on usage provided by 
citizen advisory groups, RPAs and DPW; b) counts should be 
conducted simultaneously on all routes being surveyed; 

c) counts should be taken on two separate days to eliminate 
day to day variations. 


Advantages: a) inexpensive; b) offers accurate image of 


current usage. BICYCLE RIDER SOeVENWS 


Limitations: a) it will be necessary to recruit volunteers 
to help man the counting posts since a number of sites will 
need to be monitored simultaneously; b) although useful, 
traffic counts only provide numerical data and do not deal 
with the important questions of perceived risk, preferences 
and desires of cyclists. 


Rider Surveys 


Ripetis aURVEUS Requirements: a) this technique can be used in conjunction 
with bicycle counts or applied separately; b) rider surveys 


CLE THA “pe should be conducted along routes determined from preliminary 
Bicm nee COUN information provided by the CAGs, RPAs and DPW consultants. 


Advantages: a) technique can provide very valuable informa- 
tion about origins and destinations of cyclist trips, per- 
ceived risk of travelling certain routes, as well as insights 
into local bicycling problems and their possible solutions 
which only a cyclist can provide. 


Limitations: a) this method of gathering data will often 
require recruitment of volunteer help and thoughtful organi- 


zation of the work. 


Sie ACCIDENT DATA 


The third type of information to be gathered deals with the 
ie lB thy <a atl et JG location of bicycle accidents in the study area. This informa- 


na tion will be available from the local and state police and will 
Ee Eee a y et need only be colated for analysis. The following information 
Eee fa about bicycle accidents will be needed. 


1. Location of accident (as exact as possible) 


mo : 2. Time of day 
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Day, night, dusk 


Involving: 
MAPPING ACCADENT DATA 
automobile 
road hazard 
no discernable cause of equipment failure 
pedestrian 


Road condition 


a. dry 
b. wet 
c. slippery (ice) 


Traffic regulations violated (if any) 


a. by auto driver 
b. by bicycle rider 


Age of cyclist 
Sex 
Type of bicycle 


childrens 
one speed 


three speed ACCIDENT DATA INDICATES POINTS 
ten speed OF CONFLICT & AREAS OF Klar 


VoAge= 
Extent of injury (if any) 


APPEIN DIX 


Included in this appendix is a description of the Inventory 
Methodology, the Updated Bikeways Inventory and a proposed 
inventory procedure for future work. 
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BIKEWAYS INVENTORY 


INTRODUCTION 


Prior to UMass involvement in Bikeways Planning through this 
study, the DPW had sent an inventory questionnaire to all the 
towns in Massachusetts and, as a result, published a list of 

the proposed and existing bicycle facilities in the state. 

(MDPW, Introduction to Bikeways in Massachusetts, June 1974, 

pp. 10 and 11)(See Appendix G) Although this provides an indi- 
cation of what facilities exist and are being planned in 
Massachusetts, little detailed information about these facilities 
is included, and it is therefore not suitable for use by the DPW 
Bikeway Planners. 


As established through discussions with the DPW liaison, the 
primary purpose of the UMass inventory is to provide more expli-~ 
cit information about existing and proposed bikeways in Massachu- 
Setts and present this information in concise and easily used 
format. To achieve this, the following procedure was employed. 


INVENTORY METHODOLOGY 


1. Analyze and Collate the Information Previously Collected by 
the DPW 


This involved organizing the material left by the part time 
bikeways consultant previously employed by the DPW which included 
reports describing the work of other state agencies (e.g., MDC, 
DNR), results of the 1973/1974 bikeways inventory and all the 
available correspondence regarding bikeways between the towns 

and the DPW. The relevant material included in these files was 
then abstracted and synthesized into a very simple inventory 


summary form. The format used was designed to enable the DPW 
personnel to rapidly refer to a particular region and town with- 
cut having to read all the correspondence previously received 
and to continually update the inventory as necessary. 


2. Contact the Bicentennial Commission 


Peter Dimond, who is currently working on a bikeways report for 
the Bicentennial Commission and DPW, has recently compiled an 
inventory of all the existing and proposed bikeways in Massachu- 
setts (See Appendix G).As his methodology was similar to the one 
proposed by this group, it was possible to short-circuit the 
process. The inventory which was compiled from information 
supplied by the regional planning agencies provided a valuable 
reference and the relevant information was included in the 
inventory being compiled by the UMass team. 


3. Develop Inventory Questionnaires 


There was some confusion caused by the inventory questionnaire 
previously used by the DPW. Many towns answered the cover 
letter and not the form and others became confused as questions 
were asked on both the cover letter and the questionnaire. This 
confusion may have caused many towns not be respond. Therefore, 
a new inventory procedure was required. The system adopted is 

a two phase process, involving two questionnaires. The first 
questionnaire is to be sent to all the towns in Massachusetts 
and is simply to ascertain if a town has any existing or pro- 
posed bikeways. Several questions included require answers 

from towns without any bicycle facilities and therefore, all 
towns should respond to the questionnaire. It is designed to 
take little specialized knowledge and approximately five minutes 
to answer and, as a result, should receive a high level of 
response. The second questionnaire is more comprehensive than 
the first, will take approximately 50 minutes to answer and is 
aimed at providing very detailed information about existing 
bikeways. It is to be sent to towns having previously indica- 
ted that they have existing or proposed bicycle facilities. 


4. Application of the Inventory Questionnaire 


The UMass Bikeways Group originally intended to send the ques-— 
tionnaires discussed above to each town in Massachusetts and 
collate the information received. However, following discussions 
with the DPW liaison and as indicated in the November Progress 
Report, it was decided that it would be inadvisable to proceed 
with this at the present time. This judgement was based upon 

the response to the previous questionnaire and all subsequent 
correspondence in which the majority of the towns requested 
planning information and various other types of assistance. As 
the DPW had not been in a position prior to the UMass/DPW con- 
tract to provide the necessary advice and assistance to the 

towns and has still not responded to the towns' requests, it was 
thought to be unwise to request further information from them. 
Thus, the decision was simply a tactful maneuver to prevent 
alienating the towns from the DPW. A further consideration when 
making this decision was the detailed inventory already prepared 
by the UMass team which is adequate for future bikeways work 
until detailed planning work is embarked upon in a particular 
region, when more information would be required. 


PROPOSED METHODOLOGY FOR FUTURE BIKEWAYS INVENTORIES 


Prior to beginning the first update of the inventory, the DPW 
should provide each town with the bikeways planning publications 
prepared by the UMass Bikeways Team for public informational 
purposes. These publications were prepared to answer the major- 
ity of the questions previously asked by the town officials and 
community groups. 


The following is the recommended sequence for updating the bike- 
ways inventory: 


1. Distribute the first above mentioned questionnaire to all 
the towns in Massachusetts, together with a self-addressed 
prepaid envelope and a cover letter expalining the purpose 
of the questionnaire and acknowledging that they may have 
previously answered a similar questionnaire. Such a letter 
should state the following: 


That the DPW is interested in helping local communities to 
establish bikeway systems but all inquiries and requests 

for assistance must be directed through the regional planning 
agencies. 


That the DPW has prepared several publications about bikeways 
planning. If the towns have not already received these, they 
should contact the DPW. 


That the return of the completed inventory questionnaire will 
assqzst the DPW in developing a safe bicycle network in 
Massachusetts. 


The due date for return of the questionnaire (allow approxi- 
mately three weeks). 


It is also important to stress that the questionnaire will 
take only five minutes. 


A name and telephone number should also be included to enable 
clarification of any ambiguities. 


One week prior to the due date for return of the questionnaire, 
a reminder should be distributed to all the towns which have 
not yet answered. In this letter, every means of persuasion 
should be used to encourage the towns to respond to the 
questionnaire. Perhaps a reference to the fact that the re- 
sponse or lack of response may effect future plans and fund- 
ing in the region may be a good idea. Towns without bicycle 
facilities should also be reminded that they too are expected 
to reply. Another copy of the questionnaire should also be 
sent with this letter. 


Approximately three weeks after the due date, the results 
should be tabulated. 


The second questionnaire should be sent to the towns with 
existing or proposed bikeway facilities together with a 
cover letter and a self-addressed prepaid envelope. As part 
of the second questionnaire, the recipients are asked to map 


existing and proposed bicycle facilities in their town. To 
insure that all these maps are a suitable and common scale, 

a map of each town should be included with the questionnaires 
and sent to the respective towns. 


A follow up letter similar to the one described above (step 3) 
should be sent to all the towns. 


After allowing a reasonable period for return of the ques- 
tionnaires, the information should then be collated and 
summaries prepared. 


A draft copy of the inventory together with maps showing each 
town should then be prepared. 


The preliminary inventory should then be distributed to all 
the towns in Massachusetts requesting them to inform the DPW 
of any inaccuracies. 


The bikeways inventory should then be published. 


BIKEWAYS INVENTORY 


LEGEND 


"X" indicates yes or a positive response. 

Under "type" (i.e., type or classification of bikeway) the 
following symbols are used: 

A blank is a negative response or no response. 

"pth" indicates a bikepath. 

"Ine" indicates a bikelane. 

"rte" indicates a bikeroute. 

"biw'' indicates a biwalk. 

The length is indicated in miles and width in feet. 

Under "surface" which refers to type of paving surface: 

"bit" indicates bitumin. 

"con" indicates concrete" 

"ov1"" indicates gravel. 

“cly" represents compacted clay or earth. 

"stn" indicates cinder or crushed stone. 

The maintenance responsibility is indicated by the initials of 
the agency or town involved: 

"ppw'' - Department of Public Works 

"DNR" - Department of Natural Resources 

"mpc" ~— Metropolitan District Commission 

"ps" - U.S. Park Service. 

"Tn" - Town. 

"CE" - U.S. Corps of Engineers. 

If an "X'' is recorded under "preliminary planning stage only”, 
it indicates that planning has just begun and that a definite 
proposal does not exist. 

An "X" recorded under "interest groups" means that a particular 
interest group was mentioned in the correspondence. 


REMARKS 


APPYTIONAL 


BERKSHIRE COUNTY REGIONAL PLANNING COMMISSION . 
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APPENDIX 


Included in this appendix is the bikeways inventory conducted 
by the DPW (1974) and the bikeways inventory for Massachusetts 
compiled by the Bicentennial Commission. 
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The following is the Final Summary of the 1973-74 Bikepath Inven~ 
tory as conducted by the DPW as published in "Introduction to 
Bikeways in Massachusetts” (1974): 


MARCH 13, 1974 ~ FINAL SUMMARY - BIKEPATH INVENTORY 


BIP&D —- DEPARTMENT OF PUBLIC WORKS 


As of March 13, 1974, the Bureau of Transportation Planning and 
Development had received 159 replies from municipalities. 


No replies were received from the other municipalities, but where 
we knew of others they were included in the list and marked on 
the map. 


The following municipalities indicated that they have no provi- 
sions or plans for bicycle paths. Most of them indicated an 
interest in state funding and advice on planning. 


Berkshire Regional Planning Commission 
Adams Alford Cheshire Clarksburg 
Hinsdale Hancock Mt. Washington North Adams 
Sandisfield 


Franklin County Department of Planning 


Ashfield Buckland Erving Gill 
Greenfield Northfield Shelburne Whately 


Lower Pioneer Valley Regional Planning Commission 


Blandford Brimfield Chester Chesterfield 
Goshen Granby Hadley ' Longmeadow 
Pelham Southwick Williamsburg East Longmeadow 


Central Massachusetts Regional Planning Commission 
LY 


Barre Berlin Brookfield Charlton 
Hardwick Mendon Northborough Princeton 
Rutland Upton West Boylston 


Northern Middlesex Area Commission 


Dracut Dunstable Tewksbury Westford 


Merrimack Valley Regional Planning Commission 
eee Oe ee Oe ee 

Boxford Methuen Newbury Newburyport | 
Metropolitan Area Planning Council 
ee ee ee 

Ashland Burlington Danvers Dedham 

Duxbury Hamilton Hull Littleton 

Lynnfield Marlborough Medfield Medway 

Melrose Needham Norfolk North Reading 

Pembroke Waltham Westwood Weymouth 

Wrentham 
Old Colony Planning Council 

Bridgewater Easton Abington 
Southeastern Regional Planning and Economic Development 
Commission (SRPEDC) 

Acushnet Halifax Kingston Lakeville 

Marion Plympton Rochester Middleborough 


Cape Cod Planning and Economic Development Commission 


Chatham Wellfleet 


Eastham Orleans 


Unassigned 


Groton Hopkinton Petersham 


The following municipalities have plans for regional and local 
bicycle facilities under consideration: 


Williamstown -- signed route, part of inter-municipal system 


Franklin County Department of Planning 


Montague -- Recreational, power line right of way 


Lower Pioneer Valley Regional Planning Commission 


Amherst -~ Separate paths, lanes and signed streets 
Holyoke -- Recreational paths 

N. Agawam —- Paths in new development 

Northampton -- Signed streets and lanes 

Palmer —- Recreational paths in park 

West Springfield - Park route 


Montachusett Regional Planning Commission 


Winchendon -- Separate paths in parks 


Central Massachusetts Regional Planning Commission 


Holden -- Separate paths and lanes 
Millbury ~- Signed streets and sidewalks 
Worcester -- Overall city plan in progress 


Northern Middlesex Area Commission 

Merrimack Valley Regional Planning Commission 
Braintree -- Recreational paths in park 
Brookline -- Marked lanes 


Canton ~- Gasline easements 
Marblehead -- Signed streets and railroad bed 


Maynard -- Separate paths 
Medford -- Park path MDC 


Newton -- Marked paths, signed streets 

Norwood -- Park path 

Rockland -~ Separate pedestrian and bikeways 
Sharon -- Signed streets 

Somerville -- Signed streets and separate paths 
Stow +-- Overall plan in progress 

Wayland -~ Separate sidewalks 


Old Colony Planning Council 
SRPEDC 


Dartmouth -- Signed streets and separate path 
Fairhaven -~ Abandoned railroad right of way | 


Marion -- Overall plan in progress 
Mattapoisett -- Abandoned railroad right of way 
Cape Cod | 
i 
Barnstable -~ Paths, street lanes and signed routes 
Dennis -- Signed streets and abandoned railroad right of way 


Falmouth ~- Abandoned railroad right of way 
Harwich -~ Abandoned railroad right of way 
Orleans -- Abandoned railroad right of way 
Yarmouth -- Paths, signed streets and lanes 


Dukes County 

Overall plan by DCPEDC 
Several municipalities reported that they have local facilities 
already completed, and several of these plan expansion. These 


communities include: 


Berkshire Regional Planning Commission 


Stockbridge -- Recreation, signed streets 


soneen 


Lower Pioneer Valley Regional Planning Commission 
i ei Capea cD a ie a ie era gr tok 


Springfield -- Recreation streets in park; unmarked bike 
corridors 


Montachusett Regional Planning Commission 


Gardner -- Unimproved railroad right of way 


Metropolitan Area Planning Council 


Acton -- Recreational signed street 

Bedford -- Recreational abandoned railroad right of way 
Cambridge -- Signed streets 

Ipswich -- Marked streets and abandoned railroad bed 
Boston -- Recreational, separate paths and signed streets 
Lexington -- Separate paths in park 


Lincoln -- Separate paths along streets 

Malden -- Separate paths and routes in parks 
Millis - Marked street 
Peabody -- Abandoned railroad bed 

Watertown -~ MDC sidewalks and signed streets 
Wellesley -~ Park routes and unimproved aqueduct 


Old Colony Planning Council 


Brockton -- Recreational, separate paths and signed streets 


SRPEDC 


Fall River ~- Recreational, historical tour, unsigned streets 


New Bedford -- Signed streets 
Norton -- Recreational, abandoned railroad bed 
Swansea -- Signed streets 


Taunton ~- Marked roads 


Cape Cod 


Bourne -- Corps of EngineersCape Cod Canal service road 
Mashpee -- Signed streets 


Nantucket 


Sidewalk on road. 


The following information has been gathered by the Metropolitan 
Area Planning Commission and represents existing bikeway facili- 
ties in their district as of the summer of 1974. 


Beverly - Eighteen miles of bikeroutes on local roads is 
planned in celebration of the bicentennial. The route 
will be a loop connecting scenic, historic and recrea- 
tional areas, and will allow for future regional connec- 
tions with Manchester, Danvers and Salem. 


Boston - 1) Dorchester Bay Bikepath: 8.0 miles of bikepaths 
were proposed by the Boston Redevelopment Authority in 
1972 mostly on Metropolitan District Commission (MDC) land. 
Administrative and technical difficulties defeated the 
path, but the area along the Bay remains an attractive’ 
location for a bikepath. 


2) Neponset River Bikepath: 6.0 - 8.0 miles of -bike- 
ways have been proposed by the Neponset Conservation 
Commission from just west of Neponset Traffic Circle to 
the Blue Hill Reservation Trailside Museum. The proposed 
path would be mainly bikepaths although it would occasionally 
be a bikelane or bikeroute where there is no rocm along: the 
river for a bikepath. The banks of the Neponset offer one 
of the most outstanding locatiorsfor a scenic bikepath in 
Boston and could provide safe access for bicyclists from 
Boston to the 6,000 acre reservation. 


3) Charles River Bikepath: 2.0 miles of bikepath built 
two years ago and named after Dr. Paul Dudley White have be- 
come a popular bicycling route. The MDC plans to extend this 
path past the Boston University bridge to Brighton closing» 
one lane of Storrow Drive into the riverbank park in order to 
make room for the bikeway. On the Cambridge side, 4.0 miles 
of bikepath exist and the MDC plans to extend the path to 
Watertown Square. 


4) Green Belt Bikeway: Two years ago, the Boston Parks 
and Recreation Department designated highways along the 


Olmstead Park system as bikeroutes. The route proved dan- 
gerous south of Commonwealth Avenue and the signs were dis- 
mantled. Construction of a safer bikeway is on the MDC's 
list of future priorities. 


Brookline - Two and one half miles of bikelanes for commuters 
along Beacon Street is proposed by the Traffic Department. 
The bikelanes would be marked on the pavement 4-5 feet out- 
side the parking lane. 

Cambridge - 1) Seven miles of bikeroute exists with "Bike Route" 

signs posted along the curb from Fresh Pond to Longfellow 

Bridge on the Charles River. 


2) As an alternate approach to encouraging the urban 
bicyclist, the Cambridge Planning Department is planning an 
extensive system of theft-proof bike racks at many of the 
major squares and community centers in the city. 


Cambridge-~Boston~Brookline Pilot Route - 
The State Department of Public Works is coordinating a 9.5 
mile bikeroute through Boston from Cambridge and Brookline 
for bicycle commuters. 


Canton -— Eleven miles of gas and electric utility easements criss- 
cross the town and have been proposed as a bikepath location. 
Paths would link several schools and recreation facilities. 


Carlisle — Fifteen miles of biwalks radiating out from the center 
of town to connect schools and recreation areas were proposed 
in a November 1973 Path Committtee report. The proposal would 
have phased construction over 15 years starting with m initial 
1.5 mile model path along Bedford Road, a heavily used tho- 
roughfare. However, a Spring 1974 town meeting did not ap- 
prove funding for the model path and the proposal's future is 
uncertain. 


Cohasset - Five miles of bikepaths have been proposed for the 
abandoned New York-New Haven railroad bed. The town is nego- 
tiating to buy the right-of-way, linking schools and commer- 
cial and recreation areas. An interconnecting system of spur 
routes is included in the plans. 


Concord - The feasibility of .a bicycle path system through the 
town center is under study. Outside of the town center, 
bicycles are encouraged on sidewalks, and money is budgeted 
annually to extend the sidewalk system. Bicycle facilities 
for the entire town are currently under err by the League 
of Women Voters. 


Concord~Lincoln-Wayland Route 126 Bikepath - 
Eight miles of bikepath are proposed along Route 126 connect- 
ing historic and recreational areas. A committee from the 
three towns has applied for DPW funding. 


Hingham - 1) Sixteen miles of paved bikepaths through 3,000 acre 
Wampatuck State Park were constructed by the Department of 
Natural Resources (DNR) in 1973. 


2) One and one half miles of biwalks are proposed to 
provide safe access to Wampatuck State Park. 


3) Mainside Park, a former naval reservation, is now 
a 460 acre town-owned park, and plans are being developed for 
a system of bikepaths within the park. 


Lincoln - Four and one half miles of bikepaths and bikelanes 
connect schools, residential and commercial areas. One of 
the first and best known bikeway systems in Massachusetts, 
the paths are often separated from the road by trees or stone 
walls to preserve scenic values. 


Lynn - Three miles of paved bikepaths are proposed as part of 
general improvements to te WOO are LynnWoodsby the Lynn Park 
Department. Existing trails are unpaved and in poor condi- 
tion. A bikeway system was proposed for the entire city, but 
cost and construction difficulties defeated the proposal. 


Marblehead - Two and one half miles of unpaved bikepaths exist 
on a town-owned abandoned railroad bed linking three major 
conservation areas. The parks and recreation commission 
plans to designate both the rialroad bed and 7.5 additional 
miles of streets by the end of the year as official bikeways. 
The routes connect schools, conservation and recreation areas 


in the seacoast town. 


Medfield = An extensive network of bikeways has been proposed in 
a recently completed recreation plan for the town. The routes 
would link schools and conservation areas. 


Medford - Two miles of bikepaths are planned by the MDC in its 
Mystic River Reservation. Ultimately, bikepaths may stretch 
_ upriver to the Mystic Lakes, 


Millis - Five and one half miles of bikeroute exist along country 
roads and are signed at all intersections. The bikeroute was 
designated by the Recreation Department in 1972. 


Milton - Eight miles of bikepaths and bikelanes are proposed to 
link schools and recreational areas within the town. 


Newton - 1) A 13.0 mile bikeroute loop is planned as a bicycle 
tour linking parks and historic areas with Newton's unique 
village centers. A second loop route is proposed for the 
northern part of town. 


2) A 4.0 mile bikelane principally for commuters is 
proposed for the carriage road which parallels Commonwealth 
Avenue. This bikelane may connect with the planned commuter 
route through Brookline into Boston. Plans call for two 
separate one-way bikelanes on the carriage road with accom~ 
panying proposals to discourage fast through traffic. 


Peabody - A 1.5 mile signed bikepath on an unpaved abandoned 
railroad bed exists. A proposed addition would continue 
eastward 1.5 miles into Peabody center along the same route 
in conjunction with a new sewer easement. The railroad is 
still active to the west. 


Quincy - Two miles of bikepaths and bikelanes is proposed through 
Merrymount Park and across Black's Creek to Morrisey Boule- 
vard. A secend 3.0 mile bikelane is proposed out to Hough's 
Neck. 


Salem - Four miles of bikeroute is planned in celebration of the 
bicentennial in this historic seacoast town. The loop route 


will guide bicyclists to parks, museums, a state college and 
sections of the old waterfront. Signs should be in place by 


the summer of 1975. 


Scituate - Six miles of bikepath have been proposed for the 
abandoned New York-New Haven railroad bed which is owned by 
the town. A 1974 recreation study proposes 9.0 additional 
miles of bikepath and bikelane to link recreational and 
scenic areas. The 15 mile system would link major commercial 
and recreation areas in the South Shore town. 


Sharon - Six miles of bikepaths are proposed around Lake Massa- 
poag and south toward Borderlands State Park. One section 
may use an existing road for bicycle and pedestrian traffic 
while relocating the auto road slightly farther back from 
the lake. 


Stow -—- Four miles of biwalk along Route 117 through the town is 
proposed by the recreation commission. The paths would pro- 


vide access to several schools and commercial areas. Future 
plans may include paths along Route 62 with regional connec- 
tions to Maynard, Bolton and Hudson, as well as paths in less 
developed areas of town. 


Sudbury - Seven miles of biwalks have been constructed with an 
additional five miles funded and five more miles in planning 
stages. On one side of the road only, they connect schools, 
recreational and commercial areas. 


Wayland - An eight mile system of biwalks exists, with five 
additional miles proposed. The biwalks connect schools and 
recreation areas, are five feet wide and are set back a 
minimum of three feet from the roadway. 


Wellesley ~- Two miles of unpaved bikepaths run along Fuller 
Brook connecting schools and recreational areas. Nearly 20 
miles have been proposed along acqueducts and through park 
areas. 


Wenham — One and one half miles of biwalks have been completed 
of a 2.25 mile network planned for a residential section of 


| 


Wenham. The path generally follows streets, but meanders 
behind trees and other vegetation. 


Woburn ~ Two miles of bikepaths are proposed along sections of 
the old Middlesex Canal, which once ran from the Merrimac 
River to Haymarket Square. The canal is now mostly empty 
and in many places completely non-existent, but some over- 
grown sections still exist in Woburn. The Woburn Canal 
Society hopes to construct a bikepath along these sections. 


Winchester - Bikepaths have been proposed as a bicentennial 
project. 


APPEIN DIXC 


Included in this appendix is the DPW State Bikeways Plan (1975). 
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LONG RANGE DPW BIKEWAYS PLAN 


There is increasing evidence that any serious proposal 

for a coordinated, energy-efficient transportation system 
must include bicycles. To misinterpret the growing demand 
and interest in bicycles as a passing fad, or as the pre- 
occupation of a vocal but small group of enthusiasts 

would be a costly error. Given the proper facilities, the 
bicycle represents an important alternative to the auto- 
mobile for those transportation uses in which the auto- 
mobile is highly inefficient and in fact produces negative 
side effects. It must be recognized that there is more 
than mere coincidence involved in the concurrent rise of 
both energy costs, specifically gasoline prices, and 
demand for bicycles. 


Responding to this need for proper bicycle facilities, 
the Massachusetts Department of Public Works has de- 
veloped a set of long range Regional plans for bikeways. 
The formulation of these projects involved the active 


assistance of the transportation planners in the Regional 
Planning Agencies. Their contribution consisted of 
information and recommendations based on requests made 

to the Regional Planning Agencies by the communities in 
their region. Also, the Regional Planning Agencies have 
the most comprehensive knowledge of their regions and 
therefore are in a unique position to assist in the 
initiation of the plans and the planning process. 


Cost estimates have not been calculated since these 
regional plans are preliminary in nature, and it is 
expected and desired that additions and improvements 
will be proposed as time goes on. It is also impor- 
tant to note that these plans represent only 
"corridors", not assigned routes. Thus, there exists 
a great deal of flexibility in these plans which can 
be utilized to advantage in finding the safest, most 
convenient, most cost-efficient routes possible with- 
in each region. 


Finally, these region-wide plans played a vital role 
in the formulation of a state-wide plan of proposed 
bikeway corridors. As with the region-wide plans, 
the state-wide plan was developed in cooperation with 
the Regional Transportation Planners. In fact, the 
state-wide plan is principally composed of informa- 
tion derived from the region-wide plans. Additional 
information was also obtained from municipalities and 
other interested groups. The main objectives of the 
state-wide plan was to identify any omissions, from 
the regional plans, of possible connecting routes; 

as well as, to propose reasonable corridors for 
inter-regional and possible inter-state linkages. 


In this way, the regional plans were drawn together 
to form a comprehensive system of bikeways across the 
state, 


Thus, over the long-term, a portion of the total 
transportation needs in the State of Massachusetts 
could conceivably be satisfied through planning for 
the bicycle on a region-wide and state-wide basis. 


APPENDIX 


Included in this appendix is a list of firms and individuals 
who have contributed to the success of our efforts. The list 
covers a broad range of expertise from individuals with very 
specialized skills to large firms and planning agencies which 
have developed comprehensive plans for entire cities and 
regions. It is our hope that other persons working in the 
field of bikeway planning will find these individuals and 
agencies useful sources of guidance and helpful information. 
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American Association of State Highway and Transportation Officials 
zy 341 National Press Building 
Washington, DC 20004 
~Prepared an engineering guide for bikeway planning entitled 
"Guide for Bicycle Routes”. 


Greater Boston Council of American Youth Hostels 
Ms. Kathie Hammond 
251 Harvard Street 
Brookline, MA 02146 
-Information about bicycle touring routes in New England. 


City of Ann Arbor 
Planning Department 
Haldon L. Smith 
Ann Arbor, MI 48108 
-Prepared Ann Arbor Bicycle Path Study. 


Arnold Associated 
20 Nassau Street 
Princeton, NJ 08540 
-Prepared bikeway planning report for Princeton, New Jersey. 


Barton-Aschmann Associates 
1821 University Avenue 
Saint Paul, MN 55104 
-Prepared Atlanta Metropolitan Regional Bikeway Plan. 


_ Ms. Marie E. Birnbaum 
Environmental Programs Coordinator 
U.S. Department of Transportation 
oa Assistant Secretary for Environment, Safety and 
Consumer Affairs Office 
1626 K Street, NW 
Washington, DC 20006 
-Author of several papers about bikeways and their potential. 


Professor William Boyer 

Department of Civil Engineering 

Marston Hall 

University of Massachusetts 

Amherst, MA 01002 
-Professor of Civil Engineering; on-line retrieval system for 
transportation planning information. 


Mr. James Braman 
Director of Community Planning 
City of Seattle 
Seattle, WA 98104 
—Prepared "Seattle: Comprehensive Bikeway Plan". 


Mr. Phil Burke (Informational Services Director) 
Bicycle Manufacturers Association 
122 East 42nd Street 
New York, NY 10017 
~A source of audio-visual bikeway related materials. 


Cambridge Community Development Department 
Mr. Maurice V. Dullea 
Cambridge, Massachusetts 
~Prepared "Bicycle Parking in Cambridge" report. 


Mr. Robert Cleckmer (Executive Director) 

Bicycle Institute of America 

122 East 42nd Street 

New York, NY 10017 
-Bicycle Manufacturers Lobby Group ~ much information avail- 
able through them. 


Mr. Walt Cudnhefsky (Director) 
Conway School of Landscape Design 
Conway, MA 01341 

~Developed Greenfield Bikeway Plan. 


Cyclists Touring Club 

69 Meadow Street 

Godalming, Surrey, ENGLAND 
~English Bicycle Touring Group. 
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DeLeuw Cather and Company 
120 Howard Street 
San Francisco, CA 94120 
-Preparers of "Bikeways: State-of-the-Art, 1974"; prepared 
circulation and safety report for Davis, California. 


Denver Planning Office 
Mr. Frederick Wolf 
1445 Cleveland Place 
Room 300 
Denver, CO 80202 
-Prepared "Denver Bikeway Plan". 


Mr. Peter Dimond 
Massachusetts Bicentennial Commission 
10 Tremont Street 
Boston, MA 02108 
-~Bikeway Planner. 


Professor Nicholas Dines 
Department of Landscape Architecture and Regional Planning 
Wilder Hall 
University of Massachusetts 
Amherst, MA 01002 
-Landscape architect/planner. 


Prof. Donald 0. Doehring 
Department of Geology 
University of Massachusetts 
Amherst, MA 01002 
-Professor of Environmental Geology; Soil related problems 
in bikeways planning. 


Ed-Venture Bike Tours 
Mr. Bruce Winn 
P.O. Box 194 
South Deerfield, MA 01373 
~Operates a bicycle touring program in New England. 


Dr. D.M. Eggleston 

Department of Aerospace Engineering 

California State University at San Diego 

San Diego, CA 92115 
-Prepared plans for adopting mass transit facilities to 
bicycling. 


Friends of Bikecology 
1035 East De-La-Guerra Street 
Santa Barbara, CA 03103 

-Active bicycle lobbying group. 


Professor Ethan Gluck 
Department of Landscape Architecture and Regional Planning 
Wilder Hall 
University of Massachusetts 
Amherst, MA 01002 
-Landscape Architect; public participation in planning 
process. 


Hart, Krivatsky and Stubee 
229 Jackson Street 
San Francisco, CA 94111 
-Prepared BART/TRAILS report for San Francisco area. 


Ms. Beth Humstone 

Agency for Development and Community Affairs 

Montpelier, VT 05602 
-Contact for all Vertmont state agencies dealing with 
bikeway planning. 


Interaction Associates 
Mr. Michael Doyle 
149 9th Street 
San Francisco, CA 94103 
~Facilitation of public participation in planning process. 


Mr. Kieth Kingbay 
Cycling Activities Manager 
Schwinn Bicycle Company 
1856 North Koster Avenue 
Chicago, IL 60639 
~Expert on all aspects of bicycling. 


Mr. James Konski 

133 Onandaga Street 

Syracuse, NY 13202 
-Bikeway engineer. 


Lawrence and Johnson, Inc. (Landscape Architects) 
Mill Way 
Barnstable Harbor 
Barnstable, MA 02830 
-Prepared preliminary proposals for Cape Cod bikeways. 


League of American Wheelman 
5118 West Foster Avenue 
Chicago, IL 60630 
-Nationwide bicyclists organization. 


Management Information Service 
1140 Connecticut Avenue, NW 
Suite 201 
Washington, DC 20036 
-Prepared report on planning and development of bikeway 
systems. 


Ms. Heidi Marston 

Merrimack Valley Regional Planning Commission 

Haverhill, MA 01830 
~Bikeway planner - Merrimack Valley Regional Planning 
Commission. 


Metropolitan Association of Urban Designers and Envirozmental 
Planners (MAUDEP) 

Suite 804 

15 Park Row 

New York, NY 10038 

~Intensely interested in bicycles and pedestrian circulation. 


Miami Valley Regional Planning Commission 
Mr. Eric Smith 
Room 500 
333 West First Street 
Dayton, OH 45402 
-Prepared regional bikeway plan for Miami, Ohio. 


Mr. Paul Mushovic 
Department of Public Works 
Government of Guam 

Agana, Guam 


-Bikeway Planner 


National Committee for Uniform Traffic Laws and Ordinances 
Washington, DC 
~Traffic regulations related to bikeways and bicycling. 


National Technical Information Service 
Operations Division 
Sills Building 
5285 Port Royal Road 
Springfield, VA 22151 
-Distributors of bikeway planning information published by 
the federal government. 


New Jersey Department of Transportation 
Division of Planning and Research 
135 Parkway Avenue 
Trenton, NJ 08618 
~Prepared report, “Bikeways for State Highways" in New Jersey. 


North Carolina Department of Transportation 
Mr. Curtiss B. Yates 
Raleigh, NC 27603 


~Prepared report "Bikeways for North Carolina", 


Mr. Tom O'Leary and Mr. Tom Goff 

County Planner's Office 

32 Federal Street 

Salem, MA 01970 
-County planners for Essex County; developing bikeway plans 
for that area. 


Mr. Carl E. Ohrn 
1821 University Avenue 
Saint Paul, MN 55104 
-Bikeways planner for Barton Aschman Associates; has written 
several technical papers on the subject, of. bikeway..planning. 


Mr. Richard Podelske 

1821 University Avenue 

Saint Paul, MN 55104 
-Bikeways planner for Barton and Aschman Associates; 
written several technical papers on the subject. 


Sanborn, Stekette, Otis and Evans, Inc. 
Libbey-Owens-Ford Building 
Toledo, OH 43624 

-Prepared Toledo area bikeway plan. 


Synectics Education Systems 
Mr. William Gordon 
Cambridge, MA 02138 
-Citizen participation in planning. 


Synectics, Inc. 

Ms. Kate Riley 

26 Church Street 

Cambridge, MA 02138 . 
-Creative problem solving, 
participation in planning, 


Tempe Planning Department 
P.O. Box 5002 
Tempe, Az. 85281 
~Prepared three volumes of bikeway planning reports between 
1971 and 1974. 


Tibbetts Engineering Corporation 
620 Belleville Avenue 
New Bodford, MA 02745 
-Prepared preliminary engineering report for Mattapoisett, 


Massachusetts bikeway proposals. 


Mr. Ronald Tietgen 

Department of Parks and Recreation 
Viscaya Office 

Miami, FL 33132 


-Bikewavy Planner in Dade County, Florida 


Engineering Reports Group 
School of Engineering and Applied Sciences 
University of California at Los Angeles 
Los Angeles, CA 90024 
-source of information re: bikeway design standards 
Urban Bikeways Design Competition 
Mr. Lyle Brecht 
Director of Information 
U.B.D.C. National Headquarters 
Building E-40, Room 250 
Massachusetts Institute of Technology 
Cambridge, MA 02139 
-Can provide bibliographic information, summaries of confer- 
ences, regular newsletter and access to an international 
array of bikeway planning experts. 


Mr. Zackary Zandler 
Dukes County Planning and Economic Development Commission 
Oak Bluffs, Martha's Vineyard Island 
Massachusetts 
-Planning official; developing bikeways plans for Dukes 
County Massachusetts. 


